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- 
Ey ERY successful service call automatically 
results in extra profit... in dollars and cents 

and in increased “customer confidence.” 
You can insure both kinds of profit by cou- 
pling your good name in partnership with 
another ... RCA. 


Wherever you go, the familiar RCA emblem 
serves as your silent partner, helping you to 
sell your service and build repeat business. 
And the superior quality of RCA Receiving 
Tubes and Kinescopes protects your profit 
by cutting those cestly call-backs caused by 
premature tube failures. 


Helping you to safeguard your reputation 
is a vital, everyday service of RCA Tubes. And 


that protection is yours at no extra cost. 


“Sign up” for Success 


Identify yourself with RCA! Ask 
your RCA Tube Distributor today 
how you can qualify for a Dealer 
Identification Plaque displaying 
your name. He'll give you full 
details on the big RCA Sales 
Promotion Program. 
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Operator, Assistant Operator, Radio 
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Coast Guard; Forestry Service Dis 
patcher, Airways Radio Operator. Avia- 
tion Radio: Transmitter Technician, Re- 
ceiver Technician, Airport Transmitter 
Operator. Televi- 
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Train You at Home to be 
eLEVISION lechnicign 


America’s Fast Growing Industry 
Offers You Good Pay, Success 


Do you want a good pay job, a bright future, security? Then get 
into the fast growing RADIO-TELEVISION industry. Hundreds I've 
trained are successful RADIO-TELEVISION TECHNICIANS. Most 
had no previous experience, many no more than grammar school 
education. Keep your job while training at home. Learn RADIO- 
TELEVISION principles from easy-to-understand lessons. Get prac- 
tical experience on actual equipment you build with parts I send you. 


. . . > 

Make Extra Money in Spare Time While Training 
The day you enroll I start sending you SPECIAL BOOKLETS that 
show you how to service neighbors’ Radios in spare time while train- 
ing. Use MULTITESTER you build to help service sets, get practical 
experience working on circuits common tc both Radio and Television 
Find out hew you can realize your ambition to be successful in the 
prosperous RADIO-TELEVISION industry. Even without Television, 
the industry is bigger than ever before. 105 million home and auto 
Radios, over 2900 Radio Stations, expanding Aviation anc Police Radio 
Micro-Wave Relay, FM and Television are making opportunities for 
Servicing and Communications Technicians. 


Mail Coupon — Find Out What Radio-TV Offers You 


Send for my FREE DOUBLE OFFER. Cut out and mail coupon below 
Send in envelope or paste on postal. You will get actual Servicing 
Lesson to prove it’s practical to learn at home. You'll also receive my 
64-page Book, “How to Be a Success in Radio-Television.” Read what 
my graduates are doing, earning, see photos of equipment you practice 
with at home. J. E. Smith, President, Dept. 3Gt 

National Radio Institute, Washington 9, D. C 


Good for Both - FREE 
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NOW...from D.T.I.s MILLION DOLLAR TRAINING CENTER 
Learn to master 


TELEVISION 


RADIO -ELECTRONICS 
by getting EVERYTHING YOU NEED! 


America’s amazing multi-billion dollar Television field now offers you a chance of a 
lifetime to get started toward a grand job or your own business. With TV station limit 
now raised from over 100 to 2053, Television is headed for almost every community. 


Mail coupon today. See how you may prepare to cash in on the coming TV BOOM. 


Come to Get ALL of your training 


F AT HOME !... including setting 
D.T.1s up your own HOME LABORATORY 


great CHICAGO iain, 00 ton inoue wien 6 piehisa ton 


plete, effective combinations of major home training 


' ; aids—including (1) well illustrated lessens, (2) the 
im: 5 } wonderful cid of HOME TRAINING MOVIES and (3) 

, ‘ 21 big shipments of electronic parts for setting up your 

is own HOME LABORATORY. You work over 400 con- 


_..one of the Nation’s FINEST! : . Struction and test procedures to get the practical expe- 


rience you need. This includes building and keeping o 
5 INCH “SCOPE”, jewel bearing MULTI-METER and o 

Now, in the heart of the nation’s TV Center, you big 21 INCH TV SET. (D.T.1. offers another home 
can get all of your preparation in D.T.1.'s big training in Television-Radio-Electronics, but without the 
modern, wonderfully equipped training labora- TV set.) Mail coupon today fer exciting fects. 
tories. Loads of commercial equipment and 
ample, well qualified instructors help you 
get a thorough, practical preparation in the 


SHORTEST POSSIBLE TIME. Part time student ABOVE: You build and 
: keep this big 5 INCH 

Employment assistance can help you pay your Lal 
3 he tenkaln commercial-type oscil- 
way while in trai a. loscope — one of the 
EMPLOYMENT SERVICE most useful test units 


As soon as you complete either the Chicago used in TV today. 

Laboratory or Home Training, you'll find D.T.1.'s . (ISB 5: 
grand Employment Service ready to help you - "3 Wg . ee ee mate 
start earning real money. Get full facts. Mail f : engineered TY 200. Can be reedily con 
coupon today. i : varted to receive U.H.F 


MILITARY SERVICE: If subject to mil- stumete 
itary service, the training informa- ¢ 


tion we have for you should prove , a e & 
io =) 


very helpful. Mail coupon today . 
/ Use 16 mm Only D.T.1. provides you with 
. 
the loan of visual training 


movies at home te help you 
FS master important basic points 


faster... easier. . . better! 


Get this publication FREE! 
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TELEVISION TRAINING CENTERS'’ 
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1! would like your Opportunity News Bulletin showing "89 
Ways to Earn Money In Television-Radio-Electronics"’; also, 
complete facts about the training opportunity made possible 
by your organization 
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Address Apt. 
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Birthplace 


of the 


Transistor 
et ee ta 


The Transistor, that revolutionary new electronics device, 
is a product of telephone research. It was conceived, in- 
vented and developed at Bell Tek phone Laboratories by 
men in search of ways to improve telephone service. It 


was announced just five years ago. 


The Transistor can do most of the things that vacuum 
tubes can do and others, too but if is not a vacuum 
tube. It works on entirely new physical principles. Rugged, 
Transistor incredibly small 


simple and tiny, the uses 


amounts of powe I and the n only W he n actually ope rating, 


Transistors promise smaller and cheaper electronic 
equipment and the spread of electronics where other equip- 
ment has not been able to do the job as economically. They 
are already at work in the Bell System, generating the sig 
nals that carry dialed numbers between cities, and selecting 
the best route for calls through complex switching systems. 
Engineers see many other possibilities: for example, as 
voice amplifiers in telephone sets to aid the hard of hearing, 


and as swit¢ hes. 


Bell Telephone Laboratories at Murray Hill, N. J. Other labora- 
tories are in New York City and at Whippany and Holmdel, N. J. 


Recognizing the tremendous possibilities of the 
Transistor in every phase of the electronics industry, the 
Bell System has made the invention available to 40 other 
companies, Thus, again, basic researc h to improve tele phony 
contributes importantly to many other helds of te hnok oy 
as well. 

TRANSISTOR SUMMARY 
Basically, a Transistor is a tiny wafer 


electrodes, over-all ab ut the size of a coffee bean 


£ germanium with three 


It can amplify signals 1 times on much kk 
a pocket flashlight requires This opens the door t 
smaller te lephone exchanges 


be too co 


where vacuum tube equipment 
tly to operate 

Unlike 1 vacuum tube the Transistor has no vacuum 
filament to keep hot It operates 
delay The 


count electrical pulse ‘. 


in tantly, without 
Transistor can also be used as an electri 


BELL TELEPHONE 
LABORATORIES 


Improving telephone service for America 
provides careers for creative men in scientific and technical fields. 
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Unmatched Selectivity- 


Even at Twice the Money! 


Hallicrafters 
Model S-76 


* Dual Conversion — no images! 
* Automatic Noise Limiter! 
Giant ‘’S’”’ Meter — 4” Scale! 


Temperature Compensation! 


SELECTIVITY CURVES 


The medium priced receiver that made the industry 5-76 
adjust its sights! Unmatched selectivity, even from 


receivers that cost twice as much. Just check the —, 
. 1) 
selectivity curves against other sets—see what 4 


Hallicrafters unmatched design experience can mean 


to you. 


Model S-76 is a 4-band, dual conversion superhet- 
erodyne circuit, covering 538 ke to 32.0 mc. Bands: 
538 to 1580 kc, 1720 ke to 4.9 mc, 4.6 mc to 13.0 me, 
12 mc to 32.0 mc. Two 3 gang tuning condensers are 
used, the first for main tuning and the second gang 


for fine tuning and electrical band spread. | r-f, 2 


> 


conversion, 2 i-f stages. 5 position selectivity. Phono 


input jac k. 3 watts audio output. Only $17950 


TV! Suppressed 100 Watter— 

Model HT-20—Continuous coverage 

from | mc to 31 me. Full band 

switching. Choice of 10 crystals. 

Shielded, filtered r-f compartment 

plus built-in, low-pass 52 (ohm) 

coaxial line output filter reduces to 

more than 90 d.b. all responses over Legend: Sharp 1, 2, 3, 4; Brood 5 
40 mc. Only $449.50 KC FROM RESONANCE 


The Finest Buy in SW!—The S-38C 

—Best performance per dollar, you'll ' * 

find, the S$ C is the outstanding ! 2 

low priced set on the market. 540 k« " 

to mc in 4 bands. Maximum sen- 
tivity per tub far out-performs . — ‘ ye 

a : ag ser . “ ote > pokes ie Chicago 24, Illinois 

oO inar yroaacas Ss ull . + : 

speaker. 115 V AC or DC. 4 tubes Hallicrafters, Ltd., 51 Camden St., Toronto, Canada 

plus rectifier. $49.50 World's Leading Exclusive Manufacturer of 


Communications Equipment, High Videlity, 
Radio and Television 
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E-V anos rue MAGIC TOUCH 
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new. UHE 


gil channé 


TV CONVERTER 


MODEL 3300 


Truly the ultimate in a 

UHF TV Converter 

Engineered and built by 
Electro-Voice, the E-V 
3300 combines the finest 
in design 
and performance 


construction 
it is 
thoroughly field proved 6 


’ 


Adds all UHF Channels to VHF Sets 


Non-slip micrometer type tuning 
system* provides smooth, accurate, 
continuous tuning of all UHI 
channels 14-83. No band switches, 
strips or coils. New high-efficiency 
low-loss circuit. Operates with 
either separate UHF and VHI 
antennas or on all-channel (2-83) 
antenna. Adequate shielding. One 
IV 


“off” and switches 


control turns Converter and 


set “on” or 


to correct antenna. Utilizes channels 
5 or 6 of VHEI 
mediate Frequency. Does not affect 


VHE reception 


IV set as Inter- 


Installation is simple—connect to 
antenna input of VHF TV set and 
just plug in. For 105-125 volts, 
50-60 cycles AC. Housed in small, 
attractive dark brown cabinet, 

73 x 544" x 6%" 

Completely self-contained, ready 
for installation. 


MODEL 3300. List Price, $39.50 


*Putent Applied For 


Send for Bulletin 
No. 188 


ELECTRO-VOICE, INC. 
410 CARROLL STREET - BUCHANAN, MICH. 
Export: 13 &. 40th St., New York 16, U.S.A. Cables: Ariob 
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KNIGHT PORTABLE RADIO KIT 


Build this powerful 3-way super- 
het portable for AC, DC or battery 
operation. Tunes 535-1650 ke 
broadcast band; has built-in an- 
tenna, PM speaker, printed audio 
circuit Seaniionens carrying case 
Easy to assemble from illustrated 
manual. High-quality kit includes 
all parts, tubes and case (less bat- 
teries). Shpg. wt., 6 Ibs 
83-730. Only 

Battery Kit 


$18.75 
$3.64 


TV BOOSTER BARGAIN 


Famous Standard Coil printed 
circuit TV than 
half original price. Provides uni 
form gain on all 12 VHF channels 
Easy to tune; use 
tenna in primary areas 
door antenna in near-frings 
Improves reception 
Fr 110-120 v 
wt 4 ibs 
97-233. While they last, 

Only $9.95 


TRAV-ELECTRIC 
SENIOR 
CONVERTER 


Ultra-compact 
60 cycle converter for changing 6 
volts DC to 110 volts Af 
ity: 30 watts continuous 
watts intermittent. Simply plugs 
into auto cigarette lighter. Per 
mits mobile use of broadcast and 
SW radios, recorders, dictating 
machines, fluorescent lamps, et« 
Fully filtered. Only 2 44x2 4¢x3 4" 
31% ibs 
80-272. Only 


booster at less 


with indoor an 
with out 
ireas 
markedly 


60 cy. AC. Shpg 


Capac- 
40-45 


$10.63 


PHILMORE RADIO CONTROL KIT 


Build your own remote-control 
transmitter and receiver. Operates 
model airplanes, boats, autos, et« 
Crystal-controlled transmitter for 
27.255 mec (requires easily ob- 
tained FCC operating permit) 
High-gain super-regenerative 
receiver. Easy to build. Complete 
with all parts, telescoping anten 
na, crystal and cabinet (less bat 
teries). 4% lbs 

83-034. Only 

Complete Set of Batteries 


$41.47 
$7.15 


ELECTRO-VOICE UNF CONVERTER 
New! Micrometer tuning for 
smooth, continuous reception of 
all UHF channels. Just connect 
to antenna input of any VHF TV 
set and plug in. Operates with all 
channel antenna or separate VHF 
and UHF types. Single-knob, easy 
control. Uses VHF channels 5 or 
6 as IF. 300 ohms input and out 
put imp. Complete with 
For 110-120 v., 60 cy. AC 
98-097. Only 


tubes 
, Ibs 
$33.96 


TV CASTER BASE 


Easy to install 
under any TV con 
sole permits quick 
and easy rolling to 
any desired location 
Rolls smoothly in 
any direction. Steel 
frame is adjustable 
to 30’ wide, 27" deep to fit prac 
tically any console. No tools re- 
quired for installation. Shpg. wt., 
11 '4 lbs 


98-989. Only $5.95 


KNIGHT VT VOLT-OHM-MILLIAMMETER KIT 


Terrific Value! Response to 2.5 mc 
cuit; 1% resistors 
megs. 44%" meter 


Ranges 


nput res.: 


Bridge-type cir- 
DC, 20 megs; AC, 1.5 
AC p-to-p volts, 0-8-28 


84-280-840-2800; AC rins & DC volts, 0-3-10-30-100- 
300-1000; DC ma.0-3-10-30-100-300-1000; res. 0-1000 
10K-100K ohms & 0-1-10-1000 megs; —.. 005-.5, 


.05-5, .5-50, 


5-500, 50-5000 mfd. With tu 


es, leads, 


case, instructions. For 110-120 v. DC or 60 cy. AC. 


83-120. Only 


$24.95 


83-121. Hi-V Probe; extends DC range to 30 KV $6.95 
83-122. Hi- Frequency Probe forAC range to 200mc $5.95 
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KNIGHT SELF-CHARGING PORTABLE 


Deluxe superhet portable for AC 
DC or battery operation. With 
battery “‘Rejuvenator’’ circuit 
which extends normal “B’’ bat- 
tery life 2 to 4 times! Covers full 
broadcast band; has tuned RF 
amp, loop antenna, AVC, 5° PM 
speaker. Attractive carrying case, 
10 x 12% x 4%". Complete with 
tubes, less batteries. 9 Ibs 
6K-718. Only 

80-652. Battery Kit 


$35.75 
$4.36 


JED UHF-VHE 
ANTENNA 


Wonderfully 


efficient; uses con 


ical element and reflector for VHF 


and “‘bow-tie’’ for VHF. Equipped 
with printed circuit antenna cou 
pler for excellent signal transfer 
into single transmission line. Easy 
to install and 300 
ohm twin line.) Shpg. wt., 6 Ibs 


98-368. On!) $11.20 


Less mast 


FINNEY 400A 

UHF-VHF 

ANTENNA 
Dou 


antenna 
featuring 
32 driven 
elements for high gain and dire« 
tivity, with euperior signal to 
noise ratio. Superb for fringe-area 
reception good for VHE up to 
150 miles or more. Rugged; corro 
sion-proof; pre-assembled, light 
weight. Requires 10-ft. mast and 
300-ohm twinline. 14 Ibs 


97-104. Only $32.34 


SEND FOR BOTH 


WELLER SOLDERING GUNS 


Squeeze the trigger— you're ready 
to solder in 5 seconds. Latest 
heavy-duty, instant-heat gun; 
with 2 spotlights that light up 
working area. Air-cooled trans- 
former. 3 ibs 

46-642. Single-heat, only 
46-641. Dual-heat, only 


$9.75 
$1t.71 


PET Ye" DRILL VALUE 
Precision gear-type chuck drill 
with pistol grip lactent release 
lock-type trigger switch built into 
grip. Forced ventilation; runs cool 
Speed no-load, 1600 rpm; full 
load, 900 rpm. Capacity: ‘4” in 
steel, 44" in hardwood. 6-ft. cord 
For 110-120 v. AC or DC. 4 Ibs 
46-280. Only $17.21 


EQUIPTO “LITTLE GEM” CABINET 
New! 


parts 


Drawer cabinet for 


Contains 


small 
4 drawers, with 
15 compartments 
(dividers adjustable on 144 

ters). Each drawer 144" h 

11d. Cabinet overall, 6% 

il Olive green baked enamel 
finish. Shpg. wt., 20 lbs 
86-066. On/y 


dividers for 


$17.80 


_ 

TAP -A-LINE 
New type electrical line outlet, 
powering a8 many 4s 5 separate 
appliances from any wall outlet. 
Plastic cased; 12" long, 1" 
With 6-ft. cord and plug 
1000 watts. 144 Ibs 
52-636. Only 


square, 


Rated 


[ celcetieetianeastieenentionnetienentinannaticenet ieee innate iain tentien? 


ALLIED RADIO CORP., Dept. |-G-3 
833 W. Jackson Bivd., Chicago 7, til. 


Send FREE ALLIED Catalog and Supplement 


| Enter order for 


Name 
Address. 


City— 


Catalog and 
Supplement 


enclosed 


Zone State_ 


b esenemenanenenananasaas 


< 


All-New Service Aids from 
Westinghouse Tube Distributors 


Many offered at no cost with RELIATRO 


oe Rayo Bere 


Create confidence in 
your shop with bright 
new signs like these: 


si Giant Outdoor Illuminated Sign 
Your store name in big letters! 


TV € RADIO SERVICE 


| we aLens Same | 


Indoor Lighted Sign 


Attract new customers, build 
repeat business with lasting re- 


minders like these: 


Plastic Phone Dial Reminder Service Stickers Lizard Billfold Give-Away 


6p Be business-like, save 
time with tested serv- 


ice aids like these: 


Reversible Service Jocket Swiss Calendar Watch TV Tool Set 


SERVICE DEALERS: You can now get these sales builders 

— and many more from your nearest Westinghous« 

RELIATRON Tube Distributor. Call or visit him soon. If 

De Luxe Tube Caddy Pilfer-Proof Tube Cabinet you don’t know where to find him, write Dept. G-207 at 

the address below. We will send you his name and address 

or-Seuey and a catalog of the complete new Westinghouse line of sales 


‘ aids and business builders 
SURE...1F ITS J | 
you CAN BE 


ctinghouse 
Westing RELIATRON TUBES 


WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y. 
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WALSCO 


HAS THE ONLY UHF 
ANTENNAS WITH 
AMAZING 


WALSCO 


j 
= 


July, 1953 


Power When and Where You 
Need it. ..To Turn ANY TV 
Antenna Array Under All 
Weather Conditions — 


© Complete rotor with “COMPASS 
CONTROL” cabinet having illu- 
minated “perfect pattern” dial 
(uses 8 wire cable)... 949-95 


THE RA DIART CORPORATION 


CLEVELAND 13, OHIO 


CORNELL-DUBILIER 


SOUTH PLAINFIELD, NEW JERSEY 
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COLLINS, 2". 


AUDIO PRODUCTS CO. 


Collins Audio Products Co. is in no way Two ALL NEW Complete Kits for 
affiliated with Collins Radio Co 


Every High-Fidelity Need 


Each Collins Tuner Kit is complete 
with punched chassis, tubes, power 
transformer, power supply compo 
nents, hordware, dial assembly 


: tuning eye, knobs, wire, etc os 
FM Tuner Kit Mae 
well as the completed sub-assem- 


FM/AM Tuner Kit 


The FM-11 tuner is available in kit form th 
rv) var ' eat blies: FM tuning units, AM tuning 
the IF Amplifier mounted in the chassis, wired 
units, IF amplifiers, etc., where ap 
and tested b s. You mount the completed 
yu u =) come plicable. Since c‘l these sub-assem 

RF Tuning Unit and power s ly, then after 
uning ; pow upply en afte blies are wired, tested and aligned 


some’ simple wirin it’s all set to operate 
f 9g P at the factory, Collins Pre-Fab Kits 


11 tubes: 6J6 RF amp, 6AG5 converter, 6C4 
oscillator, 6BA6 Ist IF, (2) 6AU6 2nd-and 3rd 
iF 2 6AU6 limiters, 6AL5 discriminator 
6AL7-GT double tuning eye, 5Y3-GT rectifier 


are easily assembled even without Ga premiunr 

technical knowledge. The end re i necessary 
t riche c 

sult is a fine, high quality, high on—punched ct 


: li cor t 
fidelity instrument at often less than aligned compc 
Sensitivity 6 to 10 microvolts, less than ‘2 of 


] distortion, 20 to 20,000 cycle response 


with 2DB8 variation. Chassis dimensions: 12'»2 


half the cost — because you helped hardware, e comprises FMF-3 
make it and bought it direct from tuning unit 6 amplifier, AM-4 AM 
the factory. Bring your present re tuning unit, magic eye assembly 

wide, 8° deep, 7” high. Illustrated manual producing system up to date with complete instructions. All tubes 


supplied. Shipping weight 14 Ibs eo new Collins Tuner ed. Shipping weight 19 Ibs 


Selected Basic Components For Special 

- 2 x 
F | | sl f- 
A ae | 
= Frere y ees 
Pao | ee ae 


ca a = A oe oo 
i 


. — oor 


1F-6 Amplifier $] 9/5 AM-4 Tuning Unit $9450 


A remarkable value! 6 tubes are used in the n AM superhet performance! A 3-gang 
IF amplifier: 6BA6 Ist IF, (2) 6AU6 2nd and Gens ives J tuned soos m 
v ectivity ssembly is 
3rd IF 2) 6AU6 limiters ond 6AL5 discrimi . aligned reody 
notor yh goin de-band response 200 
20 to 20,000 cycle Vv 
amplifier 
of 1%. Draws 40 ma 8. Any. 
sis plate dimensions raw y 220 volts 
ond instructior ws a I —_ sight: 3 Ibs ‘ ) > me ng 4° «7% 
! pping weigh Ibs - 
weight FMF s. D vaila ° ad r ibs. Dial 


Tt. Collins Audio Products Co. Inc 
P.O. Box 368, Westfield, N. J 
Tel. WEstfield 2-4390 
FM Tuner Kit FM/AM Tuner Kit Slide Rule Dial Assembly 


FMF-3 Tuning Unit 1F-6 Amplifier RD-IC Tuner and Diol 
RD-1C Tuner & Dial - 
The COLLINS RD-IC FM tuner chassis is unique in the field 
A whole, compact FM tuner and dial that fits in the palm 
of your hand. Convert AM sets to FM/AM receivers for only 
oe few dollars! Unlimited applications where space is at a 
premium. Use in conjunction with your phonograph amplifier 
Full frequency response to 20,000 cycles. Sensitivity 20 micro STATE 
volts, permeability tuned. Tuning unit and IF amplifier on 7. 
the same chassis plote. Draws 40 ma 100 volts. Tubes 
6AG5 converter, 6C4 oscillator, (2) 6AU6 IF amplifiers, 6AL5 punt for Kit $ See weights, add shipping cost $ 
in new ratio detector circuit Shipping weight tune: and 


dial 5 Ibs Total amount enclosed $ Check) Money Order 7) 


WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS 
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(> RUGGED 


VEE-D-xX UHF ANTENNAS 


THE WORLD’S STRONGEST 


The sensationally strong Fiberglas boom used 
in the construction of VEE-D-X UHF antennas 
has the highest strength ratio to weight of 
any material known, and its bright red color 
makes it easy to identify as a genuine VEE- 
D-X antenna. 


TY SERVICE MEN EVERYWHERE VOTE VEE-O-X 
UHF ANTENNAS FIRST FOR CONSTRUCTION 
PERFORMANCE — EASE OF INSTALLATION 


Besides the rugged Fiberglas boom, VEE-D-X 
UHF antennas are designed with strong, yet 
light weight solid aluminum elements (to 
prevent ice loading) and (a VEE-D-X exclu- 
sive) Flex-Clamp on the Bow-Tie and Corner 
Reflector, for positive vise-like grip and ease 
of installation 


And every VEE-D-X UHF antenna is engin- 
eered for powerful performance in all areas! 
No wonder TV service men are saying, “These 
VEE-D-X UHF antennas are Power-FULL in 
both performance and construction.’ 


-—- GD 


THE WORLD’S FINEST UHF ANTENNAS 


La Powiée ELECTRONICS INC. 


ACTUAL SIZE ROCKVILLE, CONNECTICUT 


ROTATOR LONG LONG JOHN CORNER REFLECTOR 

Finest in design, construction and per- This 12-element yagi is engineered for grand slam power This is the power-full all-channel VEE- 
formance. Produced in collaboration in fringe areas. It is the highest gain single channel an- D-X antenna that minimizes probing. 
with three world famous manufacturers. tenna ever developed. Rugged Fiberglas boom construction. Also the answer for UHF fringe and 
Designed to perform with pin-point ac- Strong, light in weight and factory pre-assembled construc- areas where noise or reflection prob- 
curacy. Beautifully styled control console tion for ease of installation. Model LU-U. lems exist. Rugged Fiberglas boom con- 
operates with convenient downward struction. Ready for installation in less 
pressure. Choice of two colors. than 30 seconds. Model COR-U. 
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AMAZING NEW TRAINING PLAN 


-»» YOU CAN BECOME A 


ENSED TV TECHNICIAN 


ae LICENSED TV MEN MAKE MORE MONEY 


President of Radio-Television 
Training Association 
Exec. Dir. of Pierce Schoo! 


of Radio and Television SET-UP YOUR OWN HOME LABORATORY 

AT NO EXTRA COST! WITH THE #5 BIG TELEVISION-RADIO 

YOU GET A ROUND TRIP TO KITS WE SEND YOU (At No Extra Cost) 
NEW YORK CITY 


NADA—I pay 
THE U.S. OR CANA! FRE Y 
FROM ANYWHtE York and return, BUS and aw 4 OU BUILD 
Weeks. 50 Hours of Mee SCHOOL OF RADIO 


> >- 
: o & the slectronics equi 
trainin at ». modern ele 
— You us 
TELEVISIO a * 


? rated 
“‘uding student-ope d ; 
ment. tnelu ee. .~ oe . 

go behin a LL " 
s > , 
big Rad ‘an at. NO E TRA COST : (Applies to A TI iE E 
} eae only.) 


complete UNITS 


Only RTTA 


——INCLUDING BIG SCREEN TV RECEIVER, 
EXTRA FEATURES THAT MEAN MORE MONEY FOR YOU! plus Super-Het Radic TAKES UP TO 
Thousands of new job opportunities will be available Receiver, R.F. Signal 1 
in. 


for you right in your own state, now that the govern- Generator, Combine- 
ment has lifted restrictions on new TV stations. My 
simple, successful methods can PREPARE YOU NOW to 
take your piace in America’s booming TELEVISION Ammeter-Ohmmeter, 
and Electronics industries... help you get the success C-W Telephone 
end happiness that you always ag out of life. Receiver, AC-DC 
ov learn the practical, easy way by using actual 

ports and equipment in the 15 big Radio-TV kits | anee Sah 
send you, including a COMPLETE TV RECEIVER... Everything 
yours to build and keep. Furnished 


My Advanced Training Prepares You For Better Jobs _—'"clvding 
Then, atter you finish your training for a position as All Tubes, ond 
a full-fledged TV Technician—where you can write Big TV Tube 
your own ticket and choose from dozens of fascinat- 

ing coreers—! don't stop there! | continue to train 


tion Voltmeter- PICTURE TUBE 


-— 


you—-AT NO EXTRA COST—+to qualify for even better + 


Pay in the BETTER JOBS that demand FCC licenses. Advanced FM- 
with my... 


ACHING COURSE F 


- 
voy at HOME FOR VOU 
PREPARES, A , COMPLETE theory and practical train- 
FCC LICENS oon ry ANO RADIO ing course... complete with kits 
eesT 4085 


gcc LICENSE including large screen TV receiver. 


O/EXTRA COST ofter -C License Coaching Course Included FREE. 
pleted } i 


THE 
REQUIRE AN 


y student ot N 
d Practice is com 


Given to ever 
TV Theory an 


ATTENTION! VETERANS! 


MY SCHOOLS FULLY APPROVED TO TRAIN VETERANS UNDER NEW G.!. BILL! If discharged 
after June 27, 1950—CHECK COUPON BELOW! Also approved for RESIDENT TRAINING 
in New York City ... qualifies you for full subsistence allowance up to $160 per month- 


1 GET MY GRADUATES GOOD PAYING JOBS 


**‘As Merchant Ship Radio I now hold @ fine air- Mr. Leonard C. Lane. President 
queer, i sosstve Onuey. no RADIO-TELEVISION TRAINING ASSN 
J 7] vty; thanks to your ex- - 1629 Broadway, Radio City Station 

— Staniey Nawrecki “  **'D'GSiepn Resennere New York 19, N. ¥ 
“Your excellent instruc- “Thanks to your train- Dear Mr. Lane ames 
tion helped me get my ing. I qualified for s 7” Mail me your NEW FREE BOOK and SAMPLE 
eore raate mechanic for —- Bef er ava BOTH LESSON that will show me how I can make BIG 
Phone and Radio.** 


American Airlines.*’ . MONEY in TELEVISION. I understand I am un 
—Eugene &. Saske —Paul Frank Seier FREE der no obligation and no salesman will cal! 
Many ethers workin at SC, RCA, CBS, Bument, Pritce, 
Emerson, Asm ral an@ other ieading firme. N Name Age 
rw — 


RADIO-TELEVISION TRAINING ASSOCIATION (s"creo TEESE ——_____ 

A Ne i's Cin. ta all Book plus a aS on __Zone Stare 

Approved as a Correspondence School —— VETERANS. If q sliked wight ; re [ bill, ef ck 
esson R 1e 


under the laws of the State of New York I idenc Stud t 
Sees ee eeeeeana z. 
15 


1629 Broadway. Rad Ls 


ew 
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We rest our case 
on evidence 
you can hear 


Words can't prove 

the performance 

of this superb High 

Fidelity Tuner 

Neither can witness- 

es. When it's time for 

a decision, your judgement of 

the CRAFTSMEN 10 is based on one 
thing: evidence you hear with your own 
ears. Listen—and the conclusive evi- 
dence of incomparable sensitivity and 
flexibility will turn your trial into a 


lifetime of distinctly better listening 


srattsmen i 


high fidelity 
__ EAM tuner 


tand detector out 


@ Built-in pre-ar fier 
able reluctance f 

@ Automat Frequency wntrol entirely elimi 
nates drift, simplifies tuning 

mn both FM and AM 
nate nter 

squeal 

© Bass and treble tone controls for boo 


) 3] Pane 7 
or 20-20,000 cycle flat re nse 


JUDGE 

THE C.500 TOO! 
Williamson all- 
triode circult— 
99.99%, distor- 
tion-free! 


high del cratsme 


means distinctly better listening 
For information, write to 
The radio CRAFTSMEN, Inc. 
Dept. R-7, 4401 N. Ravenswood Ave., 
Chicago 40, Ill. 


been ap- 
purchasing for 


LOUIS L. ACKERMAN has 
pointed 
Warwick 
turing Corporation 
Chicago radio and 
television firm 

He was formerly 
assistant director of 
purchasing for 
Capehart-Farns- 
worth Corporation 
of Ft Wayne, In- 
diana and director of 


director of 
Manufac- 


Arvin Industries, Ine 

In his new position Mi: 
will have purchasing for 
the company’s Chicago plant and its 
recently-acquired plant in Zion, Illi- 
nois 


Ackerman 
charge of 


* * ‘ 


JERRY KIRSCHBAUM, vice-president of 
Precision Apparatus Corp has been 
named president of the Sales Man- 
agers Club, Eastern Group 

Serving with Mr. Kirschbaum are 
Bob Ferree, distributor sales manage 
of International Resistance Corp. as 
vice-president ind Walt Jablon, 
Vice-preside nt of Boae nosound Suste s 
as secretary-treasure! 

B L. Cahn vice-president of IJIn- 
suline Corporation of America was 
elected director to the executive board 
of the Show Corporation for a two veat 
term While Vin Uhlrich, renewal tube 
sales manager for National Union Ra- 
dio Corp., continues his directorship 
for another year 

The Sales Managers Club is one of 
the sponsors of the annual Parts Show 
held in Chicago 

** «* 
ROBERT B. BEETHAM is the new works 
manager of the Hicksville 
Ampere r Electronic 


plant ot 


Corporat on 

For the past five 
years, Mr. Beetham 
Was associated with 
the Aly borne Insti u 
Laboratory 
where he held the 
position of execu- 
tive assistant to the 
vice-president in charge 
and engineering 

Prior to this period, he was affiliated 
with the Collins Radio Company for a 
period of fourteen years in an engi- 
neering capacity and later as assistant 
to the president. 


ment 


research 


* * > 


OXFORD ELECTRIC CORPORATION of 
Chicago has acquired two new firms, 
RADIONIC CONTROLS, INC. and WILDER 
MFG. CO. both located near Carbon- 
dale, Ill. They will be operated as sub- 
Sidiaries of the parent firm ... GEN- 


Lh’, 


DUSTRY 


ERAL ELECROSONICS, INC. of New York 
City and New Rochelle has merged 
with SEGAL LOCK AND HARDWARE CO., 
INC. of New York . . COMMERCIAL 
PRODUCTS has been recently estab- 
lished in Toledo, Ohio to manufacture 
antenna equipment and 
parts. Principals of the new firm in- 
clude Glenn W. Braun and associates 
. AEROVOX CORPORATION of New 
Bedford, Mass. has acquired the CINE- 
MA ENGINEERING CO. of Burbank 
California and will operate the new 
subsidiary as a division 


mounting 


ol the cor- 
poration BARTH MANUFACTURING 
co. of Milldalk 
and reorganized under the name of 
BARTH ENGINEERING AND MANUFAC- 
TURING CO. The new concern is 
headed by Charles Russell of West 
Hartford. Supplementing present man- 


Conn. has been sold 


ufacturing operations, the new concert 
plans to emphasize engineering devel- 
opment and production of electronic, 
electromechanical, and electrohydrau- 
lic control equipment HYTRON 
RADIO & ELECRONICS CO. has official!) 
changed its name to CBS-HYTRON. Th« 
firm is the radio and television tt 
manufacturing division of CBS, as wv 

as produce rs of the corporatior 


of germanium diodes and tra 


H. WARD ZIMMER has been elect: 
president of Sulvani Elect Prod- 
ucts Inc. while Don 
G. Mitchell, former 
president has been 
elevated to the post 
of chairman of the 
board 

Mr. Mitchell, who 
has been president 
ot the firm Since 
1946 succeeds as 
chairman, Max. F. Balcom 
of the Sylvania organ on ar 
ecessor companies for 
though Mr. Balcom is retiring from 
the chairmanship, he will continue to 
serve the company as a director and 
in a consultative and 
pacity. 


idvisory ca- 


The new president has been execu- 
tive vice-president since 1950 and for 
three years prior to that time was 
vice-president in charge of operations. 


* + * 


QUAM-NICHOLS COMPANY is currently 
moving into its new block-long factory 
and executive offices at the intersec- 
tion of Marquette Road and Prairie 
Avenue on Chicago's South Side. The 
new plant will give the speaker manu- 
facturer an estimated 75,000 square feet 
of production space ... WESTCHESTER 
ELECTRONIC SUPPLY CO., INC. has 
leased an entire building at 600-610 
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a big, new replacement market for 


Mallory Vibrators ...ELECTRONIC HEADLIGHT DIMMERS 


THE MARKET Already, over a hundred thousand new automobiles are equipped with auto- 
matic, electronic headlight dimmers. By the end of the year this figure will be multiplied 


several times... and the first of them are beginning to need service. 


E OPPORTUNITY This can be big business for you... business that may grow even larger 
than automobile radio service. But, if you are to get full benefit of this new market, auto- 
motive shops must be told that these are electronic devices ... devices that should be serviced 
by qualified radio service men, Explain it, now, to every car dealer and shop for which you 


do sery ice work, 


THE PRECISION PARTS Automatic headlight dimmers depend on a vibrator power supply 
unit. When it is time for vibrator replacement, you can be sure the job is right if you use 
Mallory. As in the case of automobile radios, Mallory worked closely with the manufacturer 
and played an important part in this new development by supplying the first original equip- 


ment vibrators. With just three Mallory Vibrators you can service any unit now on the market. 


Depend on Mallory 
for 


Approved Precision Quality 


Facts listed are published 
through the courtesy of 
Mr. Anthony Todaro, part 
owner of a thriving radio 
and TV shop in Monessen, 
Pa.... Monessen Radio and 
Television. Mr. Todaro's 
growing business is based 
upon a policy of “the best” 
in material and service. 


When reputations rely 4ypon 


quality... PERMA-TUBE 
stands the test / 


HERE’S THE PERMA-TUBE RECORD AT 
“MONESSEN RADIO AND TELEVISION 


1800 installations without a single antenna 
mast failure. 


y] Not a single claim for rusted, bent, twisted 


or broken masts since PERMA-TUBE was 
adopted in 1949, 


3 PERMA-TUBE installations show no wear after 
41 months (average antenna life 27 months). 


Storm that flattened 100 antennas failed to 
buckle PERMA-TUBE masts. 


PERMA-TUBE supports shop's fine reputation 
for high-quality work. 


Here's why PERMA-TUBE backs up quality service 


1 PERMA-TUBE IS STURDY . . . it's made of special, high- 
strength, J&L steel. ' 


PERMA-TUBE IS CORROSION-PROOF . . . it's treated 


with vinsynite—then coated inside and outside with a 
metallic vinyl resin base. 


PERMA-TUBE IS EASILY INSTALLED . . . it’s the only 
mast with both ends of the joint machine fitted 


ee 


Heres proof of how Perma-tube resists corrosion 


> 


ondvit 


‘ inary ¢ 
Section of ordinary pres’ and the chance of ru 


ts 
tubing used for TV mas 
i salt spray np hoe 
toe (AST Ss Note sturdier W 
por? PERMA-TUBE sample. 
inside 


test (A.S.T.M. Desig 
B-117-49T) to accelerat 
rosion. Extensive rust 
the mast hos reduced strength 
—cavused rusty water to drain 
onto the owner's home. 


Section of PERMA-TUBE after 
500 hours salt spray test shows 
no evidence of a. 
been retaine 
Strength has her wore 
er's home is eliminated. 
oll thickness of 


<< 


PERMA-TUBE IS AVAILABLE IN STANDARD LENGTHS... DIAMETERS ... 
WALL THICKNESSES. FOR COMPLETE INFORMATION MAIL THIS COUPON 


8 
STEEL 


Jones & Laughlin Stee! Corporation 

495 Goteway Center, Pittsburgh 30, Pa. 
Without charge, 
please send me: 


[_] Name of nearest distributor 
[_] Complete information on PERMA-TUBE 
Name - 


Company 


Address 


Mamaroneck Ave. in White Plains, 
N. Y. The two-story brick structure 
provides over 12,000 square feet of 
space for conducting the company’s 
distributor business... FEDERAL 
ELECTRIC PRODUCTS COMPANY of 
Newark, N. J. is now completing a new 
factory in Los Angeles. The plant has 
45,000 square feet of floor space and 
80,000 additional square feet for park- 
ing and future expansion . ARROW 
ELECTRONICS has opened a new store 
at 215 Front Street in Hempstead, L. I. 
The new outlet, the company’s fourth, 
will stock a complete line of parts and 
equipment for service technicians, 
hams, high-fidelity fans, experiment- 
ers, hobbyists, engineers, and indus- 
trial purchasers . . . JERSEY SPECIALTY 
COMPANY has recently completed a 
new plant on Burgess Place, Mountain 
View, N. J. . . . SENTINEL RADIO CORP. 
has opened a factory-owned branch to 
handle distribution of the company's 
radio and TV sets in the Greater Chi- 
cago area. The branch is located at 
1234 W. Washington Blvd. in Chicago 
. . . Production is underway at the new 
INTERNATIONAL RESISTANCE COM- 
PANY plant in Asheville, N. C. The 
newly-built, $200,000 plant will em- 
ploy approximately 500 persons when 
operating at full strength... SUN 
RADIO AND ELECTRONICS CO., INC. 
opened its new “electronic supermar- 
ket” at 650 Avenue of the Americas in 
New York with an elaborate open 
house attended by civic and industry 
leaders. The headquarters provides 
20,000 square feet of sales space all 
on one floor 
. * - 


STEVE VAN ROEKEL has been appointed 
general sales manager of the Stephens 
Manufacturing Cor- 
poration of Culver 
City, California. 

He comes to his 
new post from Oma- 
ha, Nebraska where 
he owned and oper- 
ated the Midwest 
Sound Company, 
sound equipment 
distributors. The new executive is an 
expert in electronics, having had 25 
years of experience in the field 

Mr. Van Roekel studied electrical 
engineering at the University of Colo- 
rado and served for three years with 
the Army Signal Corps during World 
War II as a specialist in airborne 
radar. 

> > . 


RAYMOND C. COSGROVE, formerly ex- 
ecutive vice-president of Avco Manu- 
facturing Corp., has been named man- 
agement consultant of National Com- 
pany, Malden, Mass. . D. W. GUNN 
has been appointed to the newly-cre- 
ated post of assistant-general sales 
manager of radio tube and TV picture 
tubes sales for Sylvania Electric Prod- 
ucts Inc... . NARDA has appointed 
CARL F. GUINEY to the post of insur- 
ance director for the trade association 
He will be in charge of the organiza- 
(Continued on page 76) 
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always within reach ...always right! 


These handy Blue Shaft Kits 
help take “parts hunting” 
out of repair service 


thousa S 


US) 


A Division of Globe-Union Inc. 
Milwaukee 1, Wisconsin 


In Canada, 635 Queen Street East, Toronto, Ontario 
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s 


‘S ~~; 


FAST MOVERS...NO “SLEEPERS” 


Kit Deal B-A neq and 1 meg. B types have standard 
shafts, f ength fluted o BSK types have 2%” split-knurl shofts 


ndy metal 


PLAIN TYPE SWITCH TYPE 

net 8.40.5 m 
8.70-5 1 mee 
BSK.60-§ Vy meg 
BSK 1 


neg 


Kit Deal B-B (PF 
All have st 
PLAIN TYPE 
. mes. “FASTATCH” 
SWITCH TYP SWITCHES 
Bé meq. Cl 
1 BSK-<4 
87 
BT 
T.4 


S22 ereren 


Handy Plasti-Paks 
switch type. C2 } 


CENTRALAB, A Division of Globe-Union Inc. 
910-G E. Keefe Ave 


Milwaukee 1, Wisconsin 
P 
Kit 


A 


Cit Z 


for UHF° fringe areas! 


CHANNEL MASTER'S 5) ' 
all-UHF oe Ps 


TWIN CORNER 


REFLECTOR 


the most sensitive fringe area antenna ever 
developed for UHF! 


Two dipoles—actually two antennas in one. 


Provides twice the gain of any standard-type UHF 
Corner Reflector. 


Instantly installed in just three steps. 


Furnishes far better picture quality — at far 
greater distances. 


Eliminates UHF’s TWIN TERRORS. Features vibra- 
tion-proof construction; and “free-space” terminals. 


AA AB 


\ 
Ww 


\ 
Mi 


Y 


CHANNEL MASTER'S 
10-ELEMENT 


£7) DELTA-WELD YAGI 


assembly 


necessary 4 custom-designed for your specific area! 


CHANNEL MASTER , Elements permanently WELDED IN POSITION on 


Custom construction — designed for almost any UHF 


’ e 
engineering area, 
Delta-matched dipole for excellent impedance match. 
pays 0 ff on UHF! Brilliant performance. Average gain: over 11 DB, 


single bay; over 14 DB, stacked. Even higher on 
some models. 


@ Eliminates UHF’s TWIN TERRORS. 
CHANNEL MASTER CORP. 
titeavnis ar Write for complete technical literature, 


At Last! a YAGI for the 
ENTIRE LOW BAND! 


CHANNEL masTeR's Newest 


futuramic 


' Completely covers every 


horizontal polar pattern 
(relative voltage) 


7) 
ij. 
} 
{ 

' 


W the extraordinary high gain of a Yagi. . . 
ta 0 the razor-sharp directivity of a Yagi... 
pees Not on just one channel — but clear 
sclerenee digele across the entire Low Band! 


Designed for service TODAY and TOMORROW in these 
3 booming VHF markets: 


Areas in which present VHF stations are changing channels (on the 
low Band). 
The Futu’amic Yagi provides better reception than conventional Yagis on 
the present channels — and when the shift occurs this superior reception 
will continue on the new channel WITHOUT INTERRUPTION. And you can 
make your change-over installations NOW. 


Areas in which a new VHF station is being added to the present one 
(on the Low Band). 
The great number of single channel Yagis now in use will not bring in the 
new channel. If an additional Yagi is installed it will have to be tied into the 
present installation with separate leads and a switching system. However, 
one Futuramic will do the job of BOTH antennas — at lower cost — with 
better results on BOTH channels. 


Areas served at present by two or more VHF stations on the Low Band. 
A high-! Fut You no longer have to compromise between conventional broad band 

igh-tow ufuromic ‘ ‘ 
antennas, and separate Yagis for each channel. The Futuramic gives you 
the full advantages of both. It combines highest gain and sharpest directivity 
with simple, economical installation. 


combination is the most 
sensitive array ever de 
signed for all-channel VHF 
reception Just combine 


models 1173 and 1126 


Now — 6 great Futuramic models, 
designed for every reception area: 


model no channels covered list price 
1173 7-13 $20"* 


1124 , 3, and 4 

1125 , 3,4, and 5 

1136 3, 4, 5, and 6 340°’ 
1146 , 5, and 6 

1126 2,3, 4, 5, and 6 


: 
. 

be 

- 

: 


. 


ars 


CHANNEL MASTER CORP. sisi.» , C 


tf, 
TITS 


Guaranteed 10 times more powerful 
than stacked 10 element Yagis. 
Receives channel 2-83 from all directions 
without a rotor. 
Broadband UHF-VHF and FM, motorless 
all direction reception. 

¢ All aluminum flip-out assembly. 


The only TV antenna that instantly beams the television set 
directly to the signal without a rotor. This antenna brings 
strong UHF & VHF signals from all directions to weak signal 
areas instantly . . . with a flick of the nine position switch 
located near the television set. 


FOUR CONDUCTOR AIR-DIELECTRIC 
Tubular Matched Impedance 
TRANSMISSION LINE e. 


Approximately 300 ohms 

between every two of WY 
the four conductors. sr | 
Includes Stacked Antenna Array. 
Improves Both UHF and VHF Performance 100 8 J wel —— agra 
f ALL-CHANNEL Antennal t.... . red Stacking Harness ied 
“e S creeeane tate 150 Ft. Dealer Price Automatic. Impedance Matching 

Minimum quantity 100 ft. 200 Ft. Coupler. 


$3§°° LIST PRICE. 


E To out perform all other 


both UHF and VHF, includ- Please send me amount at $36.50 list price. 
tacked corner and bow-tie Please send me amount at $21.90 dealer net. 


MONEY BACK GU ARANTE 


(using rotor motors) on 
element Yagis, $ 
etc 


antennas 
ing stocked ten 


conicals, 
reflectors, four bay Please send me feet of 4 conductor tubular at 


Name — 
Address - SS aenaupatinsseutnetiiiimiaiaiaeateadis | 
City -— — -——----___-—_-— State ——— 


- VW [ ] Check Enclosed (] Money Order Enclosed I 
OnCO lO LJ €.0.D. enclosed please find 25%, of total purchase price... check... ff 
Money Order. 


(_] Please put my name on your “Special Bargain” mailing list. 


53 Vesey Street, New York 7, N. Y. Digby 9-1132 { ) Enclosed find $____in full. Send prepoid. 
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ADVANCE! Raise your 


earning power -learn 


RADIO-TELEVISION-ELECTRONICS 


by SHOP-METHOD 


HOME TRAINING erin 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 


Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive “Spare- 
time Work” Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, etc. 


T.R.F. Receiver 


Signal Generator Audio Oscillator 


National Schools Training is All-Embracing 
National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily—more than ever before. Tele- 
vision is sweeping the country, Co-axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools’ complete training program 
qualifies you in all fields. Read this partial list of opportu- 
nities for trained technicians 


too 


Business of Your Own « Broadcasting 

Radio Manufacturing, Sales, Service « Telecasting 

Television Manufacturing, Sales, Service 

Laboratories: Installation, Maintenance of Electronic Equipment 
Electrolysis, Call Systems 

Garages: Auto Radio Sales, Service 

Sound Systems and Telephone Companies, Engineering Firms 
Theatre Sound Systems, Police Radio 

And scores of other good jobs in many related fields 


TELEVISION TRAINING 
You get a complete 
series of up-to-the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast studios, lab- 
oratories and classrooms! 
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You also 
receive this 
Multitester 


Superheterodyne Receiver 


LEARN BY DOING 


You receive and keep all the 
modern equipment shown 
above, including tubes and 
valuable, professional qual- 
ity Multitester. No extra 
charges. 


. 


FREE! RADIO-TV BOOK 
AND SAMPLE LESSON! 
Send today for 
National Schools’ new, 
illustrated Book of Oppor- 
tunity in Radio-Te’evision- 
Electronics, and an actual 
Sample Lesson. No cost— 
no obligation. Use the 
coupon now—we'll 
answer by return 
airmail. 


APPROVED FOR 
VETERANS 
AND 
NON-VETERANS 


Check coupon below 


Both 

Resident and 
Home Study 
Courses Offered! 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIFORNIA « ESTABLISHED 1905 
IN CANADA: 193 E. HASTINGS STREET, VANCOUVER, B.C 


FIND OUT NOW— MAIL COUPON TODAY! 


NATIONAL SCHOOLS, Dept. RH-73 
4000 South Figueroa Street 

Los Angeles 37, California 

Send FREE Radio-TV Electronics book and FREI 
ple lesson. 


Mail in envelo 
or paste ¢ 
postal card 


sam- 

I understand no salesman will call on me 

NAME 

ADDRESS 

CITY ZONE STATE 
Check here if released from service less than 4 years ago 


Check here if ir n Resident 


ie eb ab lp ab ae Gb eb eb te os On ee ee eee a 


AGI 


terested Training at Los Ange ¢ 


y & 


ECONOMICAL 
MOBILE 


AMPLIFIERS 
by 


Ss @ 
@ _ £-25MP 


Newcomb mobile amplifiers are corefully built for 
the rugged conditions of mobile use and to de- 
liver consistently the top quality performance you 
expect from any Newcomb omplifier. Dollar for 
dollar they give you more good service, more 
and more all 


convenient operational features 


around, long-time satisfaction 


MODEL E-25MP delivers 25 watts from either 6 volt 
battery or 117 A.C. It has a standby switch, sep- 
arate power and phono switches and inputs for 2 
mikes and 1 phono. Heavy duty plugs. 2000 volt 
hermetically sealed buffer condenser. Phase cor- 
rection capacitator for phono motor 

MODEL E-25M is the some amplifier without phono 
top. 

MODEL E-10M is ao rugged, low cost, 10 watt unit 
also for either battery or A.C. power. Has standby 
switch, inputs for 1 mike, 1 phono. Special mount- 


ing simplifies installation and removal 


NEWCOMB 


AUDIO PRODUCTS CO. 


Dept. F, 6824 Lexington Ave., Hollywood 38, Calif. 
24 


|reached a 
| weeks ago, and with historic results 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 


THE CONGRESSIONAL CRUSADE 
for color TV, sparked three years ago 
by the volatile Senator from the 
West, Edwin C. Johnson, and refired 
a few months ago through bristling 
letters to his colleagues demanding a 
probe to learn, unequivocally, why we 
still have no _ panchromatic 
new beachhead a 


sets, 
few 


During a 48-hour trek to Princeton, 
N. J., and New York City, members 
of the House Commerce Committee 
witnessed impressive demonstrations 
of compatible NTSC color. With their 
chairman, Rep. Charles A. Wolverton, 
the group (which included Reps. John 
W. Heselton, William L. Springer, 
Joseph P. O'Hara, Joseph L. Carrigg, 
J. P. Priest, Homer Thornberry, Her- 
bert B. Warburton, John B. Williams 
J. A. Younger, Carl Hinshaw, S. B 
Derounian, D. L. Rogers, A. G. Klein, 
and W. T. Cranahan), saw the 
color pictures ever shown, and 
were excited over the results 
thusiastic was the committee's head- 
man that he urged that NTSC color 
be approved quickly so that sets 
“can become available this Christ- 
mas.” 
In the 


color 


best 
they 
So en- 


tests at Princeton, three tri- 
were on view Two used 
sixteen-inch tubes providing 9 by 12- 
inch pictures, and another had a 
twenty-one inch picture tube which 
produced 12 by 16-inch pictures. The 
program, a 20-minute production 
originated in the Colonial Theatre, in 
New York City, was fed to the Em- 
pire State transmitters and 
waved to Princeton, 45 miles 


sets 


micro- 
away 
Field-sequential also 
viewing at the CBS 
York City, with 
The Congressmen 
show on Chromati 
not seem to impress them too r-uch. 
It was felt that the pictures were, in 
the main, too bright and blurred. This 
defect, it was said, can be overcome 
Commenting on a development now 
under way to modify the tube, a com- 
pany spokesman declared that the 
new tubes would offer improved re- 
sults and on larger screens; a 28-inch 
rectangular type with a short neck 
was now in the tooling stage 

The successful show at Princeton 
also brought huzzahs from Senator 
Johnson. In a note to David Sarnoff, 
which disclosed that a_ professional 


received a 
studios in New 
indifferent results. 
also saw a slid 


tubes, whic’ ¢ 


staff member of the Senate Interstate 
and Foreign Commerce Committee 
had witnessed a special demonstration 
of color two weeks prior to the test 
held for the House Committee, the 
Senator praised Mr. Sarnoff for his 
vision in the development of color. “I 
am convinced that under your leader- 
ship and driving force, compatible 
color television will become a reality, 
in spite of all obstacles,” the 
Senator. “Many will throw rocks at 
you,” he added, “because of your de- 
termination and strong militant effort 
to give color television to the people 
now. Do not let them dismay you.” 

Emphasizing that the fight for com- 
patible color was just and in the pub- 
lic interest, the Senator pointed out 
that he will continue to offe: 
assistance at his command 
that this great advancement 
art of communications becomes avail- 
able to the people.” 


said 


very 


“Your efforts in devising a compat- 
ible color TV system will long be re- 
membered as a magnificent achieve- 
ment of science,” the Senator’s letter 
declared. “For reasons best 
themselves, there may be 
may desire to drag their 
point,” the former 
man warned 
them to slow 
the right 
steam 

Even 


known to 
those who 
feet at this 
committee chair- 
“Please do not allow 
you down. You are on 
track. Please keep up the 
who earlier had 
testified that they had given up the 
fight for field sequential, indicated 
that compatible color as demonstrated 
offered interesting possibilities and 
now would like to conduct special 
NTSC over its New York City 
facilities. Special permission to tele 
compatible color signals was 
cranted by the Commission shortly 
after CBS submitted its request 
Notwithstanding the rousing 
tion from Congressmen, industry in- 
terest in color remained calm. Most 
felt that color was still in the lab 
stage. Speaking at a dinner in New 
York City, the prexy of Admiral 
bluntly declared that industry 
“has to have the right color picture 
tube and the right tube simply doesn’t 
exist at present He pointed out 
that there are in labs color receivers 
which produce excellent results, but 
the color tube is still the problem 
child. Satisfactory types that 
available, he added, 
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Columbia, 
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cast 


recep- 


are 


are “ex- 


WE GUARANTEE 


TO TRAIN AND COACH YOU AT HOME 
IN SPARE TIME UNTIL YOU GET 


LICENSE | toes COACHING 


if you have hed any practical 
experience — Amoteur, Army, 
Novy, radio repair, or experi- 
menting. 


»otain your Ce 
sit for this examination within 90 days after 
ting your course 


OUR AMAZINGLY EFFECTIVE JOB-FINDING EMPLOYERS MAKE JOB OFFERS LIKE THESE 
SERVICE HELPS CIRE STUDENTS GET BET- TO OUR GRADUATES EVERY MONTH! 
TER JOBS. HERE ARE JUST A FEW RECENT ' a 2 

EXAMPLES OF JOB-FINDING RESULTS: 


GETS CIVIL SERVICE JOB 


Letter f nr onally-k \ We 
‘ ! t the 


M M 


GETS STATE POLICE JOB 


‘ d , ¥- These are just a few of the examples of 

the job offers that come to our office 

GETS BROADCAST JOB periodically. Seme licensed radioman 

\ fee 4 " filled each of these jobs; it might have 
been you! 


. . P Ours is the only home study 

GETS AIRLINES JOB course which supplies FCC- 
' type examinations with all 

lessons ond final tests. 


Your FCC ticket is Receg 
| ay B Om, Satte aes 
HERE'S PROOF FCC LICENSES ARE OFTEN SECURED . iy Ability 
IN A FEW HOURS OF STUDY WITH OUR COACHING tA \ een’ 


we 
AT HOME IN SPARE TIME: A | ey MAIL COUPON 


- 

Name ond Address License Lessons ef HF \ ‘= e N 0 wi 
Lee Worthy, \ NAN Zu - 

, ~ ss : 2nd Phone 16 a Na Cleveland Institute of Radio Electronics 
Clifford E. Vogt, 


, Desk RN-54—4900 Euclid Bid Cc! | j 
Ist Phone 20 pl? 3 1 a t meen A teen svacene 3. Obie 
= to know how | can get my FCC Ticket in a min 
‘ et How to Pass 


Francis X. Foerch, y * | 
N Ist Phone 38 i mum of time all die 

S/Sgt. Ben H. Davis, : i | License yminot not cove 
North | Ist Phone = 28 Amateur License), as well @$ @ somple FCC 


tf exoms for 
type exam 
ew t klet, ““Money-Making FCC License infor 


Albert Schoell, 


110 V 2nd Phone 23 
CARL E. SMITH, E.E. Consulting Engineer, President 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN-54, 4900 Euclid Bidg., Cleveland 3, Ohio 


- 

i 

i Be sure to tell me about your Television Engineering Course 
Name 

| Address 

i City 

Paste « 2 cent postear or send air ma 

Be oe oe oe ee ee ee es ee ee ee ee se 
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tremely complex and require very critical adjustments 
There are a dozen interdependent adjustments necessary 
to bring the three colors into registration. That makes 
thousands of combinations of adjustments possible, only 
one of which is correct.” 

Criticizing the over-zealous probes of Congress, the Mid- 
western setmaker declared: “Scientific progress cannot be 
produced or hastened by either Congressional mandate or 
wishful thinking . . . The one sure way to kill color would 
be to release it before it is technically ready for everyday 
trouble-free service in the home. I fervently hope that the 
industry will not make that mistake.” 

Another pessimistic view was offered by Dr. Allen B. Du 
Mont, during a stockholders’ meeting. Discussing colo: 
he reported that it would be a long time before a com- 
mercially practical system would be approved. The engi- 
neers of his company, he added, were still not satisfied that 
the NTSC system was right for the public. The cost of 
the picture tube was still too high, he warned, and the 
system too complex. In his opinion, 3-D TV offered mor 
immediate possibilities than color, and at more attractive 
prices 


Some of the rather dim comments stemmed from recent 
field tests during which representative color receivers were 
checked. During one such study of over a dozen sets, only 
one provided satisfactory results. Most models suffered 
from color drift, lack of resolution and brightness, and 
subject matter was only a fixed slide, showing a closeup 
of a girl, transmitted over a closed circuit, as well as 
bid alr 

The unsatisfactory results have not quelled the interest 
“ie of NTSC members who are certain that all of the prob 
INLINE Antenna for lems will be ironed out and practicable models will ex- 
vu node buoy oll chen Stacked INLiNE VHF An- ist soon. Continuing tests are being held, they said, and 

‘ tenna for fringe signal areas. daily substantial progress is being recorded When the 
system is submitted to the Commission for approval this 
summer, it was noted, most of bugs will have been elimi 

Two rj nated from basic designs, and refinements will then be the 
BO-TYs BO-TY a 4 order of the day 
stacked for Antenna for < : , , 
J LOS ANGELES, playing host to the annual convention of 


increased all-channel 


gain and UHF 4 the National Association of Radio-Television Broadcasters 


reception. also welcomed five members of the Commission, who 
traveled three thousand miles to address the group. In the 
contingent were the new chairman, Rosel Herschel Hyde 
ex-Chairman Paul A. Walker, and Commissioners Georgs 
E. Sterling, Robert T. Bartley, and Frieda Hennock 
In his first public appearance as the FCC’s headman 
CORNER - Hyde told NARTB members that the Commission certain 
REFLECTOR ly will consider compatibie color, when the proposal is sub 
STACKED-V for increased fl mitted, but such consideration will not be rushed “he 
. for VHF, UHF, gain over A, problem will be taken up in . “regular order, in an 
me OV VEAroUNe UHF ABS orderly way, and of course in an objective manner.” He 
reception. channels. : viewed the establishment or modification of standards as a 
serious business; unless exhaustive field testing proves the 
practical feasibility of a system, he added, the Commision 


reduced 
vertical 
response, 


cannot consider a change or the issuance of completely new 
standards 

The first comprehensive report on the Conelrad plan, de 
signed to avert homing of enemy bombers on broadcast fre 
quencies, was presented by Commissioner Sterling, who 
noted that over 1000 stations have joined the C plan. He 

hoped that more would become C members, because 

‘ “More-stations mean greater navigational deception and 
RHOMBIC for any UHF assure wider dissemination of information to the public 


channels where narrow a Under the C plan, all stations, AM, FM, and TV, must have 
lobe and high gains are YAGI for maximum gain over radio equipment to receive the radio alert message when 
needed specific UHF channels. broadcast from key stations; such gear includes a monitor 
For the finest picture your set can produce use a Quality } receiver tuned to the key station in any given area. At 
AMPHENOL Antenna best suited to the problems of your location. | Present, C members participate in peau dur ae 
Consult your AMPHENOL Distributor or Dealer about the specific mental hours late at night using the special 640 and 1240 


f alleen t A ke. cluster-sequential type of intermittent transmission 
problems of your particular location. Some time in the future, Sterling said, he hoped that it 


might be possible to conduct a drill, which would involve 
direct public participation during regular broadcast 
hours. Such a drill, he pointed out, would have a 
“tremendous impact on industry and public.” However, 
he warned that the cost would be high, probably $3-mil- 
lion an hour. 


(Continued on page 89) 
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“TV SERVICE 
IS PROFITABLE FOR US..." 


*and our customers,”’ says Jack Dow, President. Jack Dow's Music 
Mart, Inc., with stores in Long Island, New Y ork, communities 


EL WILL oHOW YOU HOW YOUR TV SERVIC 
DEPARTMENT GAN UPERATE AT A PROFIT 


General Electric Field Engineers are holding Clinics throughout 
the country —Open to all TV Servicemen — Without Charge 


2 Top G-E dealers like Jack Dow report sis on UHF. They will show you how to in- 
that an efficient service department is a very stall and adjust the various kinds of UHF 
important factor in building a successful antenn2s and tuners—and answer your ques- 
television business. You'll find it well worth tions on any phase of TV service. 

your while to sit in on one of the G-E Field 

Clinics now being held. G-E engineers dem- Get in touch with the service manager at 
onstrate quick, simple ways to diagnose and your G-E TV distributor now. Tell him to 


correct TV troubles—with particular empha- sign you up for the next clinic in your area, 


lectric Company, Radio and Television Department, Electronics Park, Syracuse, New York 


( 4, 
fre can ful fou confutence an. 


GENERAL ELECTRIC 
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Get ready for the bang-wp bargain opportunity of your life when you take ad- 
vantage of a “Surprise” Trade-In Allowance on your used (factory-built) test and 
communication equipment at Walter Ashe. Here, higher trades are the rule, not the 
exception! Our stocks are complete. Deliveries are prompt. Get your trade-in deal 
working today. Wire, write, phone or use the convenient coupon. 


NEW HAMMARLUND HQ-140- icati 
HALLICRAFTERS SX-71 =a sg ; = ag aa” — 
Less Speaker. Net $224.50 eceiver. Less Speaker. Net $ F 


NATIONAL NC-183-D 
Less Speaker. $369.50 


HALLICRAFTERS S-76 
Less Speaker. Net $179.50 


ELMAC Model A-54 Wired for 10, 11, 20, 40 
and 75 meters. Net $143.00 NATIONAL HRO-60T 


Phone CHestnut 1125 Model A-54H. For crystal or dynamic mike. Less Speaker. Net $483.50 
Net $153.00 
All prices f.o.b. St. Louis guc----=-==-= FREE CATALOG! *<<"***"*""=5 


WALTER ASHE RADIO COMPANY 
1125 Pine Street, St. Lovis 1, Missouri 


RADIO CO. 
1125 PINE ST. « ST. LOUIS 1, MO. 


Zone 
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PROFESSIONAL 
AUDIO 
EQUIPMENT 


COMPONENTS /MAXIMIZE PLAYBACK PERFORMANCE 


PICKERING CARTRIDGES... 


are the choice of audio engineers throughout the world. They are universally 
occlaimed because of their high output, wide range performance and low distortion. 
They ore used wherever a fine cartridge is required in radio stations, recording studios 
and fer purposes of quality control by leading record manufacturers. 


MODEL 410 AUDIO INPUT SYSTEM... 


is designed to provide a complete audio contro! center. Model 410 may be used 

in any high quality playback system. Three input channels are provided—one for 
magnetic cartridges and 2 “flat” channels for other audio circuits. A 3-position 
equalizer network is built into the magnetic cartridge channel and provides accurate 
equalization for LP, AES and 78 rpm recording characteristics. Separate bass and 
treble controls are also provided. These are of the step-type and permit bass and 
treble adjustments in 2 db increments. The tone control circuits are intended to 


compensate for record characteristics and for list -envir t acoustical 


conditions. They are not intended to compensate for amplifier and/or loudspeaker 


deficiencies. Model 410 is intended for use with the highest quality professional type 
playback equipment. The output of the Model 410 is fed from o cathode-follower 
circuit and will work into any high quality audio or line amplifier having o high 
impedance input. It may also be used with o transformer for the purpose of feeding 
o 500 ohm line. Because of its flexibility, low noise and low distortion level, it is ideally 
suited for bridging and monitoring purposes and for critical list licati 


i 


THE MODEL 190 ARM... MODEL 132E RECORD 


COMPENSATOR... 


is designed to be used in conjunction with @ 
magnetic cartridge preamplifier such as the 
Pickering 230H of any preamplifier which 
provides 6 db per octave bass boost. Six 
playback positions are incorporated 
1—European 78 rpm Records 
Victor 45 rpm and Decca 78 rpm Records 
3—No high frequency roll-off, 
500 cycle turnover 
All Capito! Records, new Victor 33%, 
Audio Engineering Society Curve 
$-—Columbia, London and most LP Records 
6—To remove the hiss from old noisy records 
Precision elements are used in its construction 
to give accurate compensation. The 132E is 
inherently a low distortion R-C device 


MOLCEL 230H EQUALIZER-PREAMPLIFIER .. 


is unique in its accuracy of equalization and 


is designed primarily for use with microgroove 
records. Its design has been recognized by 
leading audio engineers as that which 
incorporates all of the desirable tracking 
characteristics. Anaiysis has shown that for 
maximum performance with LP records the 
vertical mass of the moving arm element must 
be held to a minimum and further, that the arm 
must be counterbalanced about the vertical 
axis This permits minimum stylus or tracking 
force and provides maximum record life 

The Mode! 190 Arm embodies these a!! important 
features necessary for proper microgroove 
record playback 


frequency response. The intermodulation 
distortion is 2 per cent at normal output level 
it is intended for use with high quality 
amplifiers having gain and tone controls 
When used with the Pickering Model 132€ 
Record Compensator the 230H is ideal for 
radio station and recording studio use and for 
applications requiring accurate low noise 


and distortion free playback 
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...Demonstrated and sold by Leading Radio Parts Distributors everywhere. 
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By HAROLD E. ENNES 


Staff Eng.. Indianapolis Broad., Inc. 
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Fig. 1. One applica 
tion for the Dage cam 
era is the unattended 
monitoring of a machin 
ing operation. Picture 
can be observed on a 
standard TV receiver. 


Its compact size, well-designed circuit, and the fact 
that it can be used with an unmodified, standard TV 
receiver has captured industry-wide attention. Here 


is data on how it is built and how it can be used. 


HE inevit expansion \ The picture from the « ri I inexpen 
electroni devices in id ry : s receiver on one of the televi 
opening another doorw: 


ive receivers where 
inne] 2 through 6) and is sel 


1 tuned 


i completely elt on 
i atit 


in exactly the same on system with only 
tandard broadcast station ji ? tubes including the Vid 


1iaicon ple kup 
on the 


f i ed Any number of camera ube video amplifier sync genera 
largement ! | | ferent location be i I regulated power suppl kine 
illions soon to reul n le receiver, ¢ cope camera monitor, and 


nodulated rf output The 


’ oe composite 
it different unit i 
wide 14” in length 
1S pounds 

ol the Dade 


t ise ol 


connec ( to ome 


Fig. 2. How a number of cameras at different locations can be fed into a single re 
eiver or how a number of receivers at different viewing points can be connected 
to one or more cameras. No receiver modifications are required in this TV setup. 
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antenna terminals of any standard 
TV receiver. A simple matching trans- 
former is used for 300-ohm 


input re- 
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Fig. 3. Rear panel view of the Dage camera 
showing various camera and monitor controls. 


the newly-developed RCA _ Vidicon 
pickup tube, type 6198. This pickup 
tube is only 64 inches long by 1 inch 
in diameter. Familiarity with opera- 
tional characteristics is important to 
an understanding of camera opera- 
tion. Since this tube has not 
widely publicized in technical details, 
a very brief review follows of perti- 
nent points. Fig. 4 is an exaggerated 
“functional” drawing to illustrate ba- 
sic operation, 


been 


The scanning beam is supplied by a 
conventional electron gun with a 63 
volt heater used to heat a thermionic 
cathode placed at ground potential 
Four grids are used with the follow- 
ing functions: Grid #17 (control grid) 
Picture cut-off value from 5 to 

100 volts. Grid #2 (accelerator grid) 
Orainarily operated at a fixed positive 
voltage in the vicinity 300 
volts. Grid #3 electrode) 


Current in the 


of 275 to 
(focusing 
external 


focusing coil 


Fig. 4. 


provides a uniform magnetic field 
through which the scanning beam is 
swept by the deflection coil saw-tooth 
currents. Grid #3 potential between 
plus 200 and plus 300 volts provides 
an electrostatic field in conjunction 
with the magnetic field to focus the 
electron beam at the photoconductive 
target. Current through the external 
focusing coil is fixed in the Dage cam- 
era, and grid #3 voltage is made 
variable to allow optimum electrical 
focus. Grid #4 (decelerator 
trode) This is a fine mesh screen ad- 
jacent to the photoconductive layer 
and attached to grid #3. This elec- 
trode is therefore maintained at the 
same operating potential as grid 3. 
The physical configuration provides a 
uniform field on the beam side of the 
target so that the beam strikes the 
photoconductive layer perpendicularly 
irrespective of the angle from which 
approach is made. Decelerating action 
results from the fact that the signal 
electrode is operated at a much lower 
voltage of plus 20 to 30 volts. A low- 
velocity scanning beam results similar 
to that in the broadcast type image 
orthicon; but here the similarity ends 


The light-sensitive element may be 
visualized as being comprised of two 
separate elements electrically; (1) a 
transparent conductive film coating 
on the inner surface of the glass face- 
plate, and; (2) a thin layer of photo- 
conductive the scanned 
side. This is obviously highly exag 
gerated in the drawing. A metal ring 
around the front end of the tube 
the signal lead connection, 
to which the load resistor is connected 
in series-with the “B plus” supply 
The scanning beam is in with 
the complete signal circuit. The re- 
sistance of the photoconductive layer 
is dependent upon the amount of light 
striking it through the lens, 
very high under no-light conditions 
and less in ratio to the increase in 
light. One plate of the electrically 
separate plates is charged to the plus 
voltage on the signal electrode, while 
the other plate is charged down to 
cathode potential by the scanning 
beam. The remaining beam electrons 


substance on 


serves as 


series 


being 


“Functional” diagram which illustrates basic operation of the Vidicon tube. 
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are turned back in the form of a re- 
turn beam under the influence of the 
positive grids, but is not used in the 
Vidicon. 

Under no-light conditions when the 
photoconductive element exhibits the 
characteristics of an insulator, very 
little current flows through the com- 
plete signal path. What little current 
does flow is termed the “dark cur- 
rent” which is a limiting factor in 
maximum signal electrode voltage. 
When light reaches the tube, the 
transparent conducting film on the 
inner surface of the faceplate 
begins conduction by an amount de- 
pendent upon the light intensity at 
that particular point, causing the cor- 
responding point on the gun side to 
rise slightly toward the plus potential 
of the target supply. Thus the beam 
current increases at the points of the 
positive potential pattern created on 
the gun the target in 
ance wich the light distribution in the 
focused image. It is noted that the 
signal current through the load re- 
sistor increases for light portions and 
decreases for dark the 
image, resulting in a black 
signal at the grid of pre- 
amplifier tube 

The scanning area of the Vidicon is 
only 42” wide by *%” in height. A 3” 
lens therefore is a “telephoto” type 
lens for a Vidicon tube overing a 
field of 10 by 13.3 feet at a distance 
of 80 feet. A 1” lens is the general 
purpose type and a ‘'s” lens is used 
for “wide angle’ applications 

The spectral response unde1 
descent lighting is approximately 
the human eye 
also be obtained in the infrared 
and ultraviolet regions. Only 50 to 
100 foot-candles of incident illumina- 
tion is required wiih a '%” or 1 
(f1.5), and a picture can be 
obtained from the Dage camera with 
10 foot-candles of light. 


glass 


side of accord- 


portions of 
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lens 
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Camera and Monitor Controls 


External controls for the 
and built-in 
Fig. 3 


layout 


imera 
monitor are 

Fig. 5 
The monitor 
scope (3RP1) with Pl phosphor 
excellent “r: 

and 
monitoring 
visual range of the 


shows the 


uses a 4 


serves as an 
for lens 
where the 
be out of 
setup. 
The group of 
perform the following functions 
Varies 
(focusing grid) of 
diagram, Fig. 6) 
focusing collar 
distance 
then the 
for maximum 
detail. A 
is possible in this camera 
Target—-Adjusts 
conductive target of Vidicon 
Fig. 6. Variation of this 
fects the quality of the picture in re- 
lation to amount of light on the trans- 
mitted For a 


camera adjustments 


receive! 


Focus voltage on rid 3 
Vidicon 
In practice the 
is adjusted for prope 
to obtain sharp opti 


(See block 


lens 


il focus, 
“Focus” control is adiusted 


resolution of 


resolving 


power! ot 
voltage on photo- 
See 


control af- 


scene. given operating 
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voltage the sensitivity and dark cur- 
rent both tend to gradually change 
throughout the life of the tube, mak- 
ing mandatory an adjustable voltage 
to compensate for these changes. Un- 
der low light level conditions, the con- 
trol may be operated toward full 
clockwise position (maximum volt- 
age) for increased sensitivity. There 
is, however, a limiting value of target 
voltage beyond which the non-uni- 
formity of the dark-current back- 
ground in the picture reaches intoler- 
able proportions. With sufficient light, 
the picture is improved by reducing 
the “Target setting. 
Beam—-Adjusts the negative poten- 
tial of grid 1 (control grid) in the 
Vidicon. At a fully counterclockwise 
position (maximum negative voltage) 
the beam is cut off and no picture ap- 
pears. As the control is adjusted 
clockwise, fixing amount of beam cur- 
rent by decreasing negative grid po- 
tential, the picture is observed to 
“wipe clean” with the brightest areas 
coming in last. The low-lights or dark 
portions of the appear first 
since the beam is sufficient to resolve 
the darker positive) areas, but 
insufficient to the brighter 
portions (more positive) areas. The 
control is left just clockwise 
point where there is enough 
current to all high- 
further rotation causes 
the well-known 
spreading of an electron beam with 
too much beam current 

V. Center—A control in amera 
vertical output V which ad- 
justs the magnitude of d.c. in the ver- 
tical deflection coil of the Vidicon 
This centers the sweep vertically 

H. Center A control in 
horizontal output stage V 
justs the amount of d.c. in the hori 
zontal deflection coil for the Vidicon 
This centers the sweep horizontally 
The « “Monitor 
self-exp! inatory with the exception ol 
the ist’ This 
is actually in the cathode of the sec- 
ond video amplifier stage (V.) and de- 
the gain of the video ampli- 
iffects the 
the viewing re- 
the moni- 
range 


often 


control 


scene 


{ less 


discharge 


“Beam” 
of the 
beam 
lights 


loss ol 


resolve 
since 
resolution by 


the « 


stage 


the camera 
which ad- 


imera Controls” are 


“Cont control control 


termines 
fier As 
ot the 
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The 
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about ; to 
ist 


such, it contrast 
picture on 
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db 


practice 


tor gain is \ over a 


and \ 
fine range by 
S( ribe d pre \ 
control, however, pro- 
flexible adj for 
requirements of different 


control 
the conti 
“Target 
The “C 
Vides a 
meeting 
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open ary 
the 
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ove! i 
control ds 
ontrast 
more ustment 
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receivers 


Video Amplifiers 
Fig. 6, 


stages are 


four 6CB6 
employ ed 


As indicated in 
video amplifier 
Essentially uniform 
4 me. is achieved by 
bination series-shunt 
in all stages except the “high-peaker”’ 
stage V Input between the 
pickup tube and first video amplifier 
are notably lacking in high-frequency 


response to 
the use of 
peaking circuits 


over 


com- 


stages 
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SYNC GENERATOR SECTION 


Fig. 5. Internal view of camera showing 
response due to the inherently large 
shunt capacitances of such circuits 
It is the purpose of the “high-peaker,” 
V,, in the Dage camera to 
sate for this deficiency by a deliber- 
boosting of the high-end of the 
response curve in this stage. This is 
accomplished by using a very low 
value of plate load resistor (120 ohms) 
in series with an inductance. This ar- 
rangement provides an essentially in- 
ductive load at the higher 
in the desired passband, 
the 
for a 
The 


before is 


compen- 


ate 


frequencies 
resulting in 
necessary high-frequency 
flat over-all 
“Contrast” control mentioned 
2500 ohm variable 
the cathode of 
allowing a 10 db 


hoost 
response Curve 

poten 
tiometer this 
variation of stage 


stage 


Fiz. 6. Block diagram of the camera. 


An RCA 


layout of chassis on the tube side of unit. 
gain. This control may actually be 
left in the minimum gain position and 
still provide sufficient contrast in most 
applications, with judicious setting of 
“Target” and “Beam” controls 

As noted from Fig. 6, the Vidicon 
grid #2 (accelerator grid) pin 5, is 
operated at a fixed plus potential of 
approximately 275 volts from the 
voltage filter supply The 
control R,, resistor R, and 
control R, form a voltage divider from 
pin 5 to ground. This provides the 
proper range of voltage adjustments 
for “Focus” and “Target” 
The signal current variations through 
coupling resistor R, provide the signal 
voltage for the following first video 
amplifier stage through coupling con- 


low 
‘Focus” 


“Target” 


electrodes 


type 6198 Vidicon pickup tube is employed. 
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Fig. 7. “Divided by 2” counter pulses on 
scope when connected to “Test Plug ag 
Every second pulse triggers 2 oscillator. 
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Fig. 8. The sync blanking and d.c. inser- 
tion circuit used in the Dage TV camera. 


and C 
provide adequate hum and 
stray field pickup and isolation from 
the common impedance of the powe1 
supply 


denser C Condensers C (’ 


bypass of 


Blanking and Insertion 


An important factor in the excel- 
lent obtainable from this TV 
ystem is the simplified but effective 
method of injecting the sync-blanking 
and re-inserting the d.c 

The importance of proper d.c 


results 


pulse com- 


ponent 


Fig. 9. 
camera output (line frequency). 


Rectified composite signal at the 
See text. 


fact 
have 
dark 
Sync- 


insertion is 
that small shifts in 
a noticeably 
tone rendition in the 
blanking insertion and d.c. re-inser- 
tion are combined in this camera by 
the use of two germanium 
diodes in the illustrated in 
Fig. 8. CR inject 
blanking inserts the 
d.c. component hold the 
blanking at a predetermined level ir 
respective of whether the video signal 
is in white or black regions at the 
moment of injection 

The picture signal is black negative 
polarity at the output of V,, coupled 
to the grid of V, through C,, and grid 
return R This return is made to a 
negative potential of 105 volts. Dur- 
ing the active line sync- 
blanking pulses received) the V, grid 
is biased through R At the end of 
each line, large negative sync-blank- 
ing pulses at 15,750 pps are injected 
at the junction of Rxu-R At the end 
of each field, the longer duration 60 
pps sync-blanking pulses are 
During these 
sions, CR, is 
inserting the 
nal. 


Insofar 


emphasized by the 
black level 
adverse effect on 


image 


crystal 
circuit 

serves to 
and CR 
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excur- 
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driven 
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on the during the 
drive > in 


pulse injection 
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same ins 
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bias 


constant 
reference and the equilibrium 
charge on coupling 
pears as d.c. acro diode CR, which 
holds the grid of J it a const 
compared to blanking 
tude. To this d.« 
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level 
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i. component ind constant 
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put ol \ is black positive 
coupled to the r-.f 


composite d.c 
and is con- 


ductively oscillator 


Fig. 10. The rectified composite signal 
at the camera output (field frequency). 
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V; to retain the d.« omponent. This 
miniature 6BA7 pentagrid 
used in a modified Hartley 
oscillator circuit to pI ly a double- 
sideband, amplitude-modulated video 
signal. It is tuned to any of the stance 
ard TV channels through 6) 
means of a 
Hartley and pro 
stabilized output 

Although the plate f s conduc- 
tive ly coupled to the grid of the 
oscillator V;, this grid i turned to 
a point of and the 
effective voltage is about 5 volts. 
Grids 2 and 4 and the plate of V; op- 
erate at the relativel 
potential of 82 volt 

Since the 
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converter 


slug adjus 


coil, 
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brightness, re- 
mod- 
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polarity of 
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tude of the r.f. carrie: 
the black 


decreases 


syne-blanking region 
with 
sulting in the standard ne 
ulation. Some beneficial 
tion occurs in V; on -blank peaks 
since the added potential on 
grid 3 and relatively low plate volt- 
age causes the tube to into 
Ssatura- 


pi ture 
pative 
syn 
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riven 
the beginning of plate current 
tion This aids in 
levels at the 


sive peaks for efficient 


hoiding the sync 


Same heignt succes- 


control 


The Sync Generator 
Both 
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rived 


(15,750 


and field pulse pI are de- 


line frequen 


from a common n t oscilla- 
tor operatin i { les This 
permits elfectiy I ) line-lock 
stabilizing circuit whi npares ta- 
vorably in stability eristics 
with commercial type 


ment 


equip- 
Blocking oscillator i for the 
master oscillator and 
cuits rhe 


herently 5 ite! 


cir- 
blocking 
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vibrators when requ 
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The vertical syne 
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sync-blanking 
not used ; 
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Since 
closed circuit and the « 
fed to the viewing recei\ itilize the 
same driving pulses that can the 
Vidicon pickup tube, ¢ ry 
mission vagaries are precluded and no 
difficulty is experienced in the field 
with pairing of lines in a properly ad- 
justed receiver 
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RADAR PROTECTS FISHING FLEETS 2 


By 
RAY FRANK, wou 


Commercial fishing fleets are aided and 


protected by an impressive array of 


modern electronic indicating devices. 


NE OF THE hazards of small-boat Close-up of the radar 
navigation has always been the in- antenna installed on 
ability of the pilot to determine the “White Star” 
his exact position or detect dangerous showing wave guide. 
obstacles in fog or darkness 
Direction finders are very useful in 
determining location, but do require 
continuous plotting on charts to fix 
the exact position at any given time. 
Navigation by readings on the sun o1 
stars also has this same limitation 
Many fatal accidents could be pre- 
vented if all boats were equipped with 
the “seeing eye" known as radar, as 
this device has none of the aforemen- appearing as dots or spots in thei four-mile range is used When at- 
tioned limitations. At any time the exact relation to the boat tempting to locate other boats of the 
surrounding area is under surveil- The bezel surrounding the screen is fleet, or under clear sailing condi- 
lance, with the result that the danget calibrated in degrees so that the rela- tions, either the twenty- or eighty- 
of collision with unseen objects is tive bearing to the boat may be read mile range is used 
greatly reduced directly. The vertical line in the ce The two longer ranges are particu 
Radar has been in widespread use ter of the viewing screen may be ro- larly useful when one of the boats of 
for military purposes for several years tated to allow the operator to deter- the fleet locates a school of fish. Other 
ind many special types have been de- mine the exact bearing of any object radar-equipped boats of the fleet can 
veloped for specific applications on the screen. The screen is so posi- readily locate the lucky boat if the 
The unit pictured on the cover and tioned that the heading of the boat approximate direction is known. Thus, 
in the accompanying photographs is always appears at the top the entire fleet can quickiy converge 
typical of small-boat installations. The The screen of the unit is calibrated on the spot, greatly increasing the 
radar unit itself is a “Ranger Radai in three ranges. These are 4 miles, catch 
manufactured by the Electric Service 20 miles, and 80 miles. At close quar- The peak power developed by the 
Company of Seattle, Washington. This ters such as in harbors, along the radar unit is great enough to allow 
equipment is installed on the boat coast, or during darkness or fog, the (Continued on page 123) 
White Stai one of the fleet of fish- 
ing boats operated by the Van Camp Some of the electronic gear installed in the wheelhouse 
Canneries of Terminal Island, Califor- of the “White Star.” From left to right are: The Fisher- 
nia. This company is the processor of fone “Captain” transmitter, radar unit, Bludworth direc- 
the well-known “Chicken of the Sea” tion finder above wheel, and RCA direction finder below. 
brand of tuna 
The boat is a regular working craft 
of 113 tons and has an over-all length 
of 104 feet. The boat, which has a 
cruising range of over 2500 miles, is 
used for both business and pleasure 
by Gilbert C. Van Camp, J1 
The radar antenna shown on this 
month's cover inset rotates constantly 
when the unit is in use, affording 360 
degree coverage of the surrounding 
area totation is at a speed of four 
revolutions-per-minute and, due to the 
persistence of the viewing screen, any 
objects scanned by the beam will re- 
main illuminated on the screen until 
again scanned 
As the antenna rotates, a picture of 
the surrounding area is formed on the 
viewing screen of the receiver. The 
boat always appears in the center of 
the screen, with surrounding objects 
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OAXIAL SPEAKE 
DIVIDING 


NETWORKS 


By LLOYD C. GOSS 


The selection of a suitable dividing network depends on 


several factors, including both price and quality desired 


HE audio enthusiast who wants a 
high-quality, high-fidelity 
system invariably uses 


audio 
coaxial 
These arrange- 
ments consist of two speakers, one for 
high notes (the tweeter) and the other 
for reproducing the lows (the woofer) 
\ necessary evil for 
the dividing network 
Frequency-dividing chan- 
nel the high frequencies to the tweete 
and the low frequencies to the woofer 
The frequency at which the 
divides between lows and highs is 
called the crossover frequency. If we 
consider a network with a 
frequency of 1000 cps connected to an 
amplifier producing a 500 cps and a 
2000 cps signal, the network directs 
the 500 cps signal to the woofer and 
the 2000 cps signal to the tweeter 
Stopbands and passbands also enter 
into filter terminology. The low fre- 
quency stopbands and passbands occur 
respectively above and below the 
frequency. High frequency 
and passbands are below 
and above the crossover frequency 
Attenuation, the ratio of power de- 
livered to a load without the network 
(P,) to the power delivered to the 
load with the network, (P.) is meas- 
ured in db (decibels) according to 
db 10 logw (P\/P,). We want zero 
attenuation in the passbands and high 
attenuation in the stopbands. Typical 
attenuation curves displayed in Fig 
3 illustrate how the networks shift 
the amplifier output from one speaker 
to the other at the cut-off frequency 
Usually the impedance of the high- 
frequency and low-frequency speak- 
ers are the same. This leads to the 
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mum power is delivered to a load 
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of the load equals the impedance of 
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Networks which do 
of pure reactances. The 
impedance of 
impedance seen looking 
work when the network is tern 
by its characteristic impedance 

Frequency dividing networks of this 
type divide 


matcn 


cies this consist 


characteristi 
such a network is the 
into the net 


nated 


into two groups: (1) con- 
networks ind (2) 
The const 


actually has a charac- 


resistance 
networks 
network 


Stant 
filter 
ance 


resist- 
teristic impedance independent of fre- 
quency while the imped- 
ance of the filter remains 
constant only over a 
passband 


characteristic 
network 
portion of the 


Constant Resistance Networks 
The 


derives its 


resistance network 


fact that 
constant 


constant 
name from the 


when terminated by resist 
ance speakers, it 
resistance to the amplifier at all fre 
These also divide 


groups (1) quarte 


and (2) half-section net 


presents a constant 


quencies networks 


into two ection 
networks 
works 
appear In 


1 QGuarte 


Schematics of these networks 
Figs. 1B, 1C, and 1D 
“section Networks Sche 
section networks 
The pal illel 


have 


matics of the quarter 


appear in Fig. 1B and 


series networks identical values 


elements and attenuation 
The 


series resonance O! 


ot circuit 
characteristics 


crossovel 


Irequen 
cy occurs at when 
the reactance of the inducto: 
that of 
values 
f 1/27 VLC 
the unique feature of presenting 
the amplifier with a constant 
ance (R, Vv L/C) 

This advantage 

transiormer to 
powel! 


equals 


the condenser. Equating these 


f 


gives a crossover frequency ol 


These networks have 
resist 
over the audio 
range. enables the 
output 
stant 
all frequencies 

The attenuation curves of Fig. : 
show how the network shifts the am- 
plifier output from one speaker to the 
other at the crossover frequency A 
figure of merit for attenuation in di 
viding networks is the attenuation in 
db-per-octave relative to the 
over frequency. This network has an 
attenuation of 6 db/octave. The equa- 
tions for calculating L and C also ap- 
pear with the circuit diagram in Fig 
1B. It should be noted that in all the 
formulas presented in this article, L 
is in henrys, C is in farads, and f is 
in cps 

2 Half-section Networks 
matics of the series and parallel half- 
networks appear in Figs. 1C 
and 1D respectively. These 
also present a constant 
the amplifier over the 
Their attenuation 
superior to the quarter-section type as 
seen by the curve of Fig. 3. This cir- 
cuit has a figure of merit of 12 db/oc- 
tave. The improved attenuation 
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A summary of possible TV 


interference sources and 


how to eliminate causes. 


NTERFERENCE 
the TV 
several of 
antenna, 
tector 


enter 

through 

following 
section 


receivel 
the points 
lead-in, i.f 2nd de- 
video amplifier, or a.c. line 
The frequency and strength of the in 
terference will determine, to a great 
extent, where it appears. Signals much 
higher than the i.f. frequency will usu- 
ally enter through the r.f. and anten- 
na section while broadcast radio inter- 
ference is likely to be picked up in the 
2nd detector and video amplifier 

The taken to 
any particular interference 
pend on where the signal 
interference comes at se 
several different steps are required 
Basically the interference is removed 
either by shielding or blocking it with 
a resonant circuit. Shielding is neces- 
sary where certain parts act as 
tennas sometimes the 
chassis Copper screening is a 
effective shield, provided it is proper 
ly grounded and traps are used on all 
leads going through the shield 

The a.c. filters for TY 
standard items and are quite effective 
if located close to the TV chassis. Fil- 
ters for the antenna terminals come 
in a great variety of types and thei! 
specifications depend on the type of 
interference. Most widely used are 
high-pass filters which cut out all sig- 
nals below 54 mc. Special FM 
ference filters and other narrow 

(Continued on page 88) 
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The r.f. section of the author's 250-watt 


More effective use of the phone transmitter, with higher 


transmitter was described in RADIO & " . , ; 
The for the author’s 250-watt transmitter, described earlier. 


modulator occupies the center section of 


TELEVISION NEWS for June. 1952. 


the rack. The speech amplifier is below. 


SHORT paragraph at the end of 

the article entitled “A 250-Watt 

TVI-Proof Transmitter” which ap- 
peared in the 1952, issue of 
RADIO & TELEVISION NEWS, made men- 
tion of the speech amplifier and modu- 
lator which are being used with the 
that time a number of 
have sought additional in- 
formation on the audio system; there- 


June 


rig Since 
readers 


fore it was decided to publish a com- 
plete description 

The feature which seemed to com- 
mand the was the 
speech amplifier, incorporating a low- 
level clipper-filter system In view of 
fact, it would not be amiss to 
give brief consideration to the theory 
and reasons for the use of a clipper 

For years amateurs have tried vari- 
the effective- 
ness of their phone transmitters. They 
have experimented with many 
tems, such as supermodulation, vol- 
ume compression, extended positive 
peak modulation, clipping, and others 
Basically the aim of each system is to 
get as much audio power as possible 
into the carrier and yet remain with- 
in the limits of 100 per-cent modula- 
tion 

Probably one of the simplest 
most economical methods of 
ing average audio power is low-level 
clipping. The very nature of the com- 
plicated speech waveform makes the 
use of clipping practical Unlike a 
Sine wave, which is of uniform am- 
plitude, the speech wave consists of 
perhaps 75 per-cent low-amplitude 
energy with occasional peaks to sev- 
eral times the average Obser- 
vation of oscilloscope 


greatest interest 


this 


ous methods to increase 


S\ S- 


and 
increas- 


value 
speech on an 
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will quickly bear out this fact. It is 
unlawful to exceed 100 per-cent ampli 
tude modulation of a transmitter car- 
that if 
all peaks are kept within those limits 
the average audio level will be low 
The main objection to overmodula- 
tion, especially in the negative direc 
tion, is that audio harmonic generation 
becomes excessivé, resulting in 
cent-channel interference, commonly 
known as “splatter.” Clipping is actu 
ally taking place when 
tion occurs, but it is impossible to re 
move the high harmonic content at this 
if clip 
ping is moved back into the audio sys 
tem, then it becomes a simple matter 
to filter out the objectionable 
harmonics. This is done by 
the clipped signal through a low-pass 
filter having a cut-off 
around 3500 cycles 
Clipping and filtering can be accom 
plished in the output of the modula 
tor itself However, large amounts 
power are required to do 
the job at this point It is much more 
economical to insert clipping in the 
amplifier, where addi 
tional voltage amplification is re 
quired. As much as 20 db of clipping 
can be used 


rier: therefore it is obvious 


adja- 


overmodula 


stage of the game However 


audio 


passing 


frequency ol 


of reserve 


speech only 


but the character of one’s 
voice is lost at such drastic levels. A 
figure of 10 db or less, however 
not noticeably impair the quality, but 
it does give added punch to the signal 

There are several considerations to 
be observed in the design of a clipper 
amplifier. Inasmuch as the clipper 
filter system tends to make the signal 
“bassy,”’ it is necessary 


does 


to compensat 
for this by reducing the low-frequency 


average modulation percentage is had in this audio unit 


Multi-impedance output permits use with any transmitter. 


response in that portion of the ampli 
fier preceding the clipper. In order to 
keep the phase distortion from nulli 
fying the obtained by clipping, 
all stages the clipper-filtet 
should have very good bass response 
Additional amplification is 
quired to compensate for the 
signal level which results from clip- 
ping. It then follows that the plate 
supply should be well filtered to pre 
vent hum due to the high 
the amplifier 

Going from the theoretical to the 
practical design of a transmitter audio 
system, we first inspect the circuit of 
amplifier to be 
(see Fig. 1). The tube line-up consists of 
6SJ7 and 6J5 voltage amplifiers, 6SN7 
clipper stage, half of a 6SN7 function 
ing as a voltage amplifier, and a pair 
of 6L6's as power amplifiers. In the 
original design, both sections of the 
6SN7 voltage amplifier were utilized 
This system provided too much gain 
however, and one section of the tube 
was eliminated from the circuit A 
single 6J5 in this position would serve 
equally well 

The input to the 
trolled by a 
the output level may 
By adjusting R,, the clip 
ping may be set. Transmitter modu 
lation percentage is determined by the 
setting of R If the operator desires 
to eliminate the clipper from the cir 
cuit he throwing 8, so 
as to bypass the 6SN7 clipper and its 
filter system, the latter 
CH, Cy, and C 
low-pass circuit having a cut-off 
quency of about 3500 cycles. 
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Fig. 1. Schematic of the speech clipper-amplifier which drives the 811 modulator section (Fig. 2). 
clipper-filter section for “straight operation. 


It will be noted that feed- 
back is utilized in the 6L6 stage. This 
is a “must” when using the 6L6, or 
any other tube having high plate re- 
sistance, as a driver for class B modu- 
lators By using inverse feedback 
the performance of the 6L6 can equal 
that of a triode, such as the 2A3 

As was mentioned earlier, the low- 
frequency response of stages preceding 
the clipper should be 
pensate for loss of highs in the clip- 
per-filter system. This is accomplished 
by the use of a small coupling con- 
denser, 470 swuxfd., at C;. Following the 
clipper, however, the response is 
aided by the use of a large coupling 
condenser, .05 zfd., at C.,, and a large 
6L6 cathode bypass condenser, plus in- 
verse feedback 

For circuit details of the modulator 
which is used with the 250-watt trans 
mitter, refer to Fig. 2. A pair of 811's 
is used as a Class B amplifier, operat- 
ing at a plate voltage of about 900 
and with zero voltage on the 
grids. The 900-volt plate supply is an 
integral part of the modulator system 
and supplies only the 811's. Rectifying 
is done by a pair of Taylor 866 Jr's, 
while the filter consists of a single 
choke and two 2-sfd. oil-filled con- 
densers. This seemingly small amount 
of filtering is adequate for a push- 
pull class B modulator stage, as the 


40 


inverse 


poor, to com- 


bass 


bias 


A 6J5 may be used for V,. 
static current drawn by the 811's is 
and any small amount of ripple 
in the plate current is phased out in 
the modulation transformer primary 
winding 

Audio power from the speech arnpli- 
fier output transformer is applied to 
terminals 7 and 9 of the modulator, 
while terminal! No. 8 serves as a grid 
return and is the tap 
of the driver transformer secondary 
Terminals 3 and 4 supply the modu- 
lator power supply with 117 v., 60- 
cycle current Operation of S, ap- 
plies voltage to the 811 and rectifier 
filaments. Plate voltage is not avail- 
able until S, and RL, are both closed 
RL, being actuated by a _ remotely 
operated send-receive switch 

A special feature of the modulator: 
stage is the relay, RL:, to 
short out the modulation transformer 
secondary when keying the r.f 
of the transmitter. If this precaution 
were not taken, it is conceivable that 
surges of final amplifier plate current 
could develop voltages in the modula- 
tion transformer which could break 
down its insulation. The relay used 
for this purpose is a Guardian Model 
R-100-B, having normally-closed con- 
tacts, a 117-volt a.c. coil, and high- 
voltage insulation The coil is con- 
nected across the primary winding of 
the high-voltage transformer, T7,. 


low, 


connected to 


use of a 


section 


Switch S. disconnects the 


Terminal numbers refer to barrier strip screws. 


When the modulator is in 
RL, is actuated, opening the 
and placing the secondary of the mo- 
dulation transformer in the circuit. If 
the operator desires to go to c.w. it is 
only throw S, to the 
“off” position, simultaneously remov- 
ing modulator plate and 
shorting the modulation transforme! 
secondary. All filaments are thus left 
on for instant return to phone 
tion 

The modulation 
case is capable of handling 125 
of audio power and will match any 
r.f. load to any class B modulator 
plates. Terminations are made in the 
writer's rig to match a load of 5000 
ohms (813 final) to an 811 plate-to- 
plate load of 6000 ohms. The r-.f 
is calculated by dividing the 
plate voltage (1250) by the total 
plate and current (about 
ma.). 

For 
system 


speech 


operation 


contacts 


necessary to 


voltage 


opera- 


transformer in this 
watts 


load 
final 
813 
screen 250 
mechanical details of the audio 
refer to the top view of the 
amplifier The tube line-up 
Starting at the top the 
photograph, is as follows 6J5 
voltage amplifiers, 6SN7 clipper, 6SN7 
voltage amplifier (in back of 
tube), and 6L6 driver tubes 
behind the 6SJ7 stage is a type FP can 
containing C,, C,, and C;, while the 
can behind the 6J5 stage houses C,, C 
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center ol 
6SJ7 


clippe I 
Directly 


and C Between the 6SN7 and 6L6 
tubes is the interstage transformer, 
T,. The driver transformer is shown 
next to the 6L6 stage 

Power supply components are lined 
up across the rear of the chassis, with 
the power transformer at the lowe 
center of the photograph, followed by 
the 5Z3 rectifier and two filter chokes 
Directly i ont of the filter chokes 
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Dd 
~ TO TRANSMITTER 


TO SPEECH AMPLIFIER 


are 1e three filter condensers, ( 
Cc ind C», Which are all 4 safd., 600 
\ oil-filled units Located on the 
rear of the chassis are terminals for 
audio output and supply voltage, plus 
a fuse holder. Audio output is taken 


7 ) 


from terminals 1, 2, and 3, while a.« 


primary connections ire made to 


terminals 4 and 5 In the writer's 


1 remote-control relay is used 


17 volts a.c Ss supplied to the 
coil through terminals Nos 


Terminal 8 provides a source 


ipproximately 360 volts which is 
» power a 6L6 amplifi 
radio-lrequency 


The unde 1aSsSi viev hows the 
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the wiring rness rhe 


o choke (Fig 2 whicl 


Sa parto » low ilter, can 
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Fig. 2. Schematic of the modulator used in the author's 250-watt transmitter. Any 
modulator with similar drive requirements could be used instead. This one has some 
added operating conveniences and safety provisions. as discussed in the text. As it 
has a multi-impedance output transformer it may be used with other transmitters. 


ti e two filte 


terminal No l 1 2 litional termination Primary ipply 


strip provides | ( itinued on page 128) 


A top-rear view of the modulator. Filament transformers are Top view of the speech amplifier-clipper. Placement of parts 
under the chassis as are the relays and R,. The 811 sockets is straightforward. the layout almost following the circuit 
are mounted below chassis on spacers to allow top clearance. diagram. The clipper-circuit tube is small! glass tube near the 
Ceramic feedthroughs at left are for audio output (see text). front panel. in center. The chassis is heavy aluminum 
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FERRI-LOOPSTICK © 
CRYSTAL RECEIVER © 


By JOSEPH D. AMOROSE 


Details on a selective, high-sensitivity 


crystal receiver employing the recently 


developed ferro-magnetic coil units. 


sé ELIEVE it or not 
lion crystal radios are still in 
use,”’ runs a recently published 

report of a radio owners’ survey. 

Revealed, too, were numerous good 
reasons for owning such a receiver. 
Many kept one as an “emergency” re- 
ceiver to maintain constant contact 
with the radio station’s vital source 
of information during power failures, 
storms, disasters, etc. Others had them 
for the children to listen to—"“it keeps 
them quiet after they go to bed.” Still 
others like crystal radios because they 
could listen without disturbing others 
in the room. A considerable number 
revealed they made a hobby of radio; 
they enjoyed trying out new arrange- 
ments and hookups. That there are 
many good reasons for owning such a 
receiver should be established beyond 
question. 

Interest in crystal radio rose sharp- 
ly when the war-developed germanium 
IN34 diode became available to the 
public. This fixed-type crystal proved 
a real boon to the weary members of 
the “whisker-wiggling” fraternity. No 
longer was it necessary to search for 
“loud” spots—-the 1N34 stayed “hot.” 
It was stable, needed no re-adjusting, 
and it lasted for long periods. Best of 
all, it was relatively inexpensive. This 
put it within reach of many 

Yet, crystal receivers always had 
one serious drawback: selectivity was 
poor. Unless complicated circuits were 
used, tuning was “broad as a barn.” 
When good selectivity was achieved 
it invariably came at the expense of 
volume. This reduced much of the 
pleasure of listening 

Now, happily, a recent radio ad- 
vance has come to the aid of the seri- 
ous crystal set enthusiast, who all 
these years has been looking for real 
improvement. Referred to is the new 
Hi-“Q”, Ferri-Loopstick coil. Although 
intended primarily as an efficient re- 
placement for the old form of loop 
antenna, these inductances are a “nat- 
ural” for use in crystal receivers 


over two mil- 
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Over-all view of receiver. 
is built on 442x442 inch plywood. 


They can be used in any part of a 
crystal circuit where the conventional 
type coils were formerly employed 
Their high “Q” feature permits a de- 
gree of selectivity that was hitherto 
undreamed of. Tuning is sharper, sensi- 
tivity is higher. Employed in a stand- 
ard crystal circuit, these coils, plus 
a few inexpensive components, can 
produce a degree of volume and sharp- 
ness of tuning that is beautiful to 
behold. Stations tune in with a sweet, 
selective “swish.”’ No hash, no jumble 
of sounds, no annoying crosstalk is 
experienced. The tone is crisp, sharp, 
and clear. It leaves nothing to be de- 
sired 

For the hobbyist and constructor 
interested in trying out this new de- 
velopment, he will find the receiver 
described well worth his time. Parts 
required are few and inexpensive. A 
boy can put them together in 40 min- 
utes. Essential components consist of 
three trimmers 
1N34 diode, and four Fahnestock clips, 
all to be mounted on a 4% inch square 
piece of *% inch thick plywood 

A glance at the circuit will show it 
is a straightforward, two circuit hook- 
up, familiar to most old-timers. The 
should be mounted first Best 
coupling is secured by spacing the coil 
brackets exactly ‘2 inch apart. (Closer 
coupling will higher volume at 
the expense of selectivity, however) 
The enameled wire that 
tached to the coil can be used as one 
lead; another 


two Ferri-Loopsticks, 


coils 


give 
comes at- 


lead is soldered to the 


Circuit diagram of crystal receiver. Only 
six components are required in construction. 


» < 50-500 fd. trimmer cond. 
“Fernt-Loopstick” (Grayburne) 
I1N34 germanium diode 


The unit 


other side of the coil. A match stem 
should be cemented to each coil’s core 
to facilitate sliding of the core Two 
toothpaste tube caps can be attached 
to the match stems to permit 
tuning. These two cores do all of the 
tuning. Leads should be kept as short 
as possible. Solder all connections 
carefully. A 100 ft. antenna, 
as high as possible, should be 
to “antenna,” and a short 
the nearest cold-water pipe 
attached to “ground.” 

After the set is completed, pull out 
both coil cores so that they are nearly 
all the way out—this position corre- 
sponds to the high-frequency end of 
the radio dial. Select a station trans- 
mitting on about 1500 ke. and adjust 
all three trimmers for maximum vol- 
ume, moving the cores in and out 
slightly, until an optimum setting is 
achieved. ‘This is the only adjustment 
required Thereafter, all remaining 
stations up to 550 ke. are tuned in by 
sliding both cores inward, at the same 
time If the trimmer adjustments 
have correctly made 
cuits will track properly, and the cores 
will be equidistant in the coils on each 
station’s setting 

A chart should be placed under the 
match stems for easy logging. For a 
pointer, wind a piece of black enam- 
eled wire around a matchstick, for 
example. With a log, stations can be 
tuned in very quickly; won't 
vary 

NOTE: Tuning of the cores is very 
sharp and must be done very slowly, 
otherwise the station will be 
by unheard. Most of the stations in 
the BC band can be tuned in with 
the cores traveling less than one inch 
From this, the very high 
selectivity becomes evident. Mounting 
the set on a 5-inch square wooden 
block will add weight to the set and 
permit much easier and more accurate 
tuning 

In Richmond, Va., this set 

(Continued on page RS ) 


easier 


erected 
hooked 
ground to 
should be 


been both cir- 


settings 


passed 


degree of 
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Over-all view of the EW speaker cabinet. 


By 
JAC HOLZMAN 
G & H Wood Products Co. (Cabinart) 


HE author's 
sure for “on location” 
the design of this EW speaker enclosure to be 

described herein. It is now being manufactured com- 

mercially by G & H Wood Products Co 

of 75 N. 11th St., Brooklyn 11, N. Y 
Three criteria were set up covering the design of 

this enclosure: 1. small size, 2 

3. high efficiency. In order to 

the air column in a 

decided to insert a 


of 20 degrees to 


need for a “portable” 


recording 


speaker enclo- 
work dictated 


(Cabinart), 


smooth response, and 
the length of 
cabinet, it 


increase 
type 
board 


bass-reflex 
length of (A) at an angle 
normal. This increased the air 
umn by a half without increasing the over-all dimen- 
sions of the enclosure 

This idea is not new but the length of (A) 
two matched chambers within the enclosure 
in boosting the low-end 
speakers 
Sound 


degrees 


was 


col- 


creates 
and aids 
response of bass-shy 8-inch 
reflects from 
Most 
lined with cotton or 
radiation that 
the speaker 
right 
need 


hard surfaces at 
standard reflex are 
Celotex to absorb high-frequency 
ordinarily reflects uncontrolled inside 
cabinet Fins (B) and (C) biock the 
the corners, thereby eliminating the 
sound damping substances. In this way the 
sound efficiency is the entire back wave 
can be used 

Tuning the port was 
standard formula 
since 


an angle of 


90 enclosures 


angles at 
tol 


increased as 


the next consideration 
determining port size 
lengthening the column had, in 
effect, created a “volume” that could not be conven- 
iently with a ruler once this baffle had 
been An evening spent with an af. 
v.t.v.m. solved this problem 
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TRANSISTOR 
PHYSICS 


By 
S. P. GENTILE & 


Sig. Corps Pub. Agency 
Fort Monmouth, N. J. 


HE transistor is at 
ing from the laboratory 
applied as a 
device for 


present emerg- 
and being 
practical engineering 
amplification and 
tion of electric signals, and for a mul 
titude of other applications in which 
the vacuum tube normally was used 
It is to be expected at this stage 
of development of the transistor, that 
very little material which is understood 
easily by the 
technician is 


and 
theory 
A great deal of material 
is available to the physicist and the 
advanced engineer (see bibliography), 
which does not serve the need of the 
The 
and 
specifi 


average engineet 
available on its 


of operation 


average 
writers 
have 


technician and engineer 
have this need 
prepared articles 


sensed 
these 
cally for those who wish a non-mathe 
matical presentation of the transistor 

The following 
first the 
junction 
theory of 
transistors 


paragraphs discus 
theory of operation of the 
transistors and then the 
operation of point-contact 
This is done deliberately 
theory of the 
more easily 


because the junction 
understood 
and an understanding of its operation 
facilitates the presentation by the 
writers, and 


transistor 1s 


comprehension by the 
reader, of the theory of the point-con- 
tact transisto! 


Atomic Structures 


The basic building blocks of matter 
are electrons and 
negative charge 
Protons possess an equivalent positive 
and are 1835 times heavier 
than the electron. The neutron pos 
and has the same 
proton A specific con- 
figuration of electrons, protons, and 
neutrons produce the next largest 
building block which is the atom. The 
atom consists of a nucleus of protons 
and neutrons around which the lighter 
electrons rotate Since there are as 
many electrons (negative charge) out- 
side the nucleus as there are protons 
(positive charge) inside the nucleus, 
the atom is electrically neutral. The 
atom of one chemical element differs 
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protons neutrons 


Electrons possess a 
charge 
sesses no charge 
mass as the 


P. J. BAROTTA 


Dir., Hudson Tech. Inst. 
Union City. N. J. 


Three typical junction transis- 
tors. (Left) RCA’s development- 
al unit before and after embed 
ment in plastic. (Center) Raythe- 
on's CK722. (Right) Raytheon’s 
CK716 point-contact transistor. 


Part 1. An easy-to-understand explanation of how and why 


transistors operate, their characteristics, and limitations. 


from the chemical 
element only in the 


neutrons 


atom of another 
number of ele¢ 
trons and protons that they 
possess. For transistor physics the 
only a few elements of the 
more than ninety known elements are 


ol interest 


atoms ol 


These are gern 
antimony aluminum 
gallium. <A more detailed study 
than that presented in the 
paragraphs, that 
i large portion of the electrons around 
tightly bound to the 
nucleus and do not enter! 


inium 
silicon 
and 
ol atoms 


arsenic 


previous indicates 
the nucleus are 
into chemi 
cal reactions or transistor 
The tightly bound 
nucleus form an inert core 
a net 


physics 
and the 
possessing 
around 
the remainder of the electrons rotate 
Transistor physics is c 
the net 


electrons 


positive charge which 


mcerned with 
charge on the core and the 
electrons surrounding the nucleus. For 
that 

which has 32 protons in its nucleus and 
28 tightly 


is represented by a 


reason the germanium atom 


bound electrons around it 
circle contain- 
ing a net charge of 1 (the core) and 
four electrons (the dashes) as 
cated in Fig. 1A. The net 
the core of the silicon 
four, and is therefore represented in 
the same manner as germanium. Sili 


indi 
charge on 


atom is also 


Fig. 1. Atomic structures. (A) germanium 
or silicon, (B) antimony or arsenic (donors), 
and (C) aluminum or gallium (acceptors). 


con is mentioned 
tnat 
con as well as 

the great bulk of 


transistors 


vestigation has center 
ind this discussion is con 
with germanium 


manium is of no use [| 


crystals 
transistors. The phenome: 
fication and amplification of 
by germanium is made p 
cause of the presence of impu 
the rystals 
One type of impurity 
in the germanium crystal 
a donor The 
of this name 
Antimony or 
when it 
germanium. The et hat ym the 


importance 
known as 
reason tor the choice 


will becon apparent 


arsenic becomes a donor 


cryst ] I of 


joins the 
core of the antimony o1 itom 
is 5 and five electrons 
core. This is shown in Fig 

Another type of impurit 
portance in the germaniun 


known as an 


itom 1s 
receptor The reason for 
the choice of this name al ill be- 
come apparent as we pro 


this article 


rough 
Aluminum or gallium be- 
when joins the 


comes an acceptor 


crystal structure of germaniun rhe 
net charge on the core ol 
or gallium is 3 and three 
surround the core. This 
Fig. 1C. 


aluminum 
electrons 
is shown in 


Crystal Structures 


A schematic representation of a pure 
germanium crystal is shown in Fig. 
2A. Note that each atom has four 
neighbors which are equidistant from 
each other. Between the cores of the 
atoms and each of their neighbors are 
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two These 
come 
more 
Electrons 
constant around the 
and bonds 
formed when the movements of 
electrons, 


electrons (shaded 
form electron-paii 
into existence when 
atoms approach eact 
are in 
core 


area) 
which 
two or 


bonds 


other 
motion 
electron-pair are 
two 
from each atom 
This co-ordination at- 
towards other. 


positive ges on the 


one 
co-ordinated 

tracts the 
However, the 


are 
cores each 
chat 
cores cause them to repel each other 
until a perfect balance of attraction 
and repulsion obtained. The latter 
condition is know as the condition 
of equilibrium 

Pure 
scribed, 
field of 


are 


germanium crystals, as de- 
have no application in the 
In this form they 
high 


transistors 
insulators, having a 
rhe pres 
germanium crys- 
tal is of great importance in transistor 
physics When a 


mony or arsenic) 


good 
dielectric constant of 16 


ence of a donor in a 
donot 


joins the 


atom (anti- 
crystal 
structure ofl 


of its 


germanium, it must lose 


electrons which surround 
to the fact that only 
electrons can form electron-pail 
with the electrons of 
itoms. The one ¢ 


foul 
bonds 
adjacent ger- 
manium ectron which 


iorm 


comes a ( lectron which is free 


cannot an electron-pal bond be- 
to mo n ug I wide spaces be- 
tween own in Fig. 2B 
As a m act, the excess elec- 
tron ca } h the crystal as 
though it 1a vacuum 

placed across the 
would accelerate 
terminal of the 
entel thre po 


electron 
towards Positive 
battery 
minal 
Simultaneo 


tive ter- 


electron would 


emerge trom tl! f 1\ terminal to 


enter the crystal Thu a continuous 
conduction of electrons would be main- 
tained through the crystal. The cores 


he donor and 


al which contain 


are known as n-type 


! that the n 


conduction 
mainly a 
negative charges namely 
donor atoms 


1OusS 
the fact that 
throug! crystal is 


duction 


con- 


trons from the 
point in the 


excess 


At this discussion, it is 


Fig. 2. 


(A) Representation of electron-paired bonds in germanium. 
tal. (C) Presence of an acceptor in a germanium crystal. 


felt that a definition of the term don: 
can be fully appreciated: a donor is 
an element, which, when it joins the 
crystal structure of germanium 
off an excess electron 


gives 


The presence of an acceptor in ger- 
manium crystals is also of great im- 
portance in transistor physics. When 
an acceptor atom (aluminum or gal 
lium) joins the crystal structure of 
germanium, it must do so by accepting 
an electron from one of its neighbors 
in order to complete four electron-pair 
bonds with its neighbors. In accepting 
an electron from one of 
hole in 


bond, as 


its neighbors 
it leaves a another electron 
pair shown in Fig. 2C. Ob- 
viously the hole will have the equiva 
lent charge of an electron, but it will 
be positive 

Experiment has shown that the hole 
is free to move throughout the strut 
Conduction of take 


crystal 


ture 
place through a germanium 
containing an acceptor 


current can 


idily 
as it can through a germanium crystal 
containing a donor. However, the con 
mechanism is different If a 


just as re 


duction 
battery 


a hol 


were placed across the crystal, 
as shown in Fig. 2C, would 

toward the negative termi 
from this 
enter the crystal and 
Simultaneously 


terminal 
fill the 
in electron from 
bond in the crystal 
the positive terminal of the 
would leave the and 
battery. In so doing, a hole 
crystal, and the ae 
Continuous 


electron 
would 
hole 
an electron-pair 
and neat! 
battery 


enter the 


crystal 


is created in the 
tion is repeated 
flow through 
maintained 
Germanium 


current 
the crystal thus can be 


crystals which contain 


acceptor impurities are known as 
type germanium. It is obvious th: 
the p stems from the fact that 
duction through the crystal is m 

a conduction of positive charge 
(holes). At then, a defini- 
tion of holes and acceptors is apropos 


A hole is 
trons 


this point 


an rncomplete 


w hose 


group ol elec 
general properties ap 
proximate 


differs 


electron, but 
that it 


accento 


those of an 
from an 
positive charge An 
is an element which, when it 
crystal 


electron in 
be ars a 
joins the 
structure of germanium ro 


duces a hole 


Pp JUNCTION N 
oOo & & & &. 
Oo & ©. o. @. 


(A) QACcePTORS @oowors 
+ HOLES = ELECTRONS (EXCESS) 


oe 


ELECTROSTATIC POTENTIAL 


% 27 


(C) POTENTIAL ENERGY OF ELECTRONS 


Va 


O44 ssn ft 


(0) POTENTIAL ENERGY OF HOLES 


Fig. 3. The “p-n” junction under equi- 
librium conditions. See text for details. 


P-N Junctions 


The radio-television and 
fact 


been 


technician 
engineer have been aware of the 
that germanium 
used for rectification for a very 
time No doubt, they 

or designed equipment 


diodes have 
long 
have serviced 
using 
ak tectors 
volume 
but they probably never 
what conduction 
volved to rectification In 
this writers will attempt 
to explain how rectification takes place 
in a germanium diode, not 
this article is interested in germanium 


these 


diodes as second and a.v.c 


(automatic control) circuits 
knew 
mechanism 


cause the 


exactly 
was in 


section, the 
becaus« 


diodes as such, but because the theory 
involved is essential to an understand 
ing of curvent 
stors 
It has 
‘rmanium 
tors It 
p-type 
nium are 


multiplication in tran 


been pointe d out 


crystals are 


ihat pure 
good insula 
has also been mentioned that 
germanium or a-type 
relatively 


germa 
conductors 
and can conduct current equally well 
in either direction. Rectification with 
a germanium (that is, high 
conductivity in one direction and high 
resistance in the direction) oc- 


crystal 


othe 


(B) Presence of a donor in a germanium crys 
Refer to text for an explanation of these phenomena. 
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ATTRACTION OF HOLES ATTRACTION OF ELECTRONS 
TO NEGATIVE SIDE, TO POSITIVE SIDE 


+ 
br 
ELECTROSTATIC POTENTIAL INCREASED DUE T 
REVERSE BIAS 
++ + + ew 
POTENTIAL ENERGY OF HOLES. THE ~ 7 HA 
BEEN INCREASED DUE TO REVERSE BIA 


ak. 


(0) POTENTIAL ENERGY OF ELECTRONS. THE HILL 
HAS BEEN INCREASED OUE TO REVERSE BIAS 


Fig. 4. The “p-n” junction with reverse 
bias applied under various conditions. 


curs when the p-type germanium and 
the n-type germanium are placed side 
by side. The plane at which the two 
types of germanium meet is called a 
p-n junction. The phenomenon which 
occurs at the junctions is of major 
importance, Fig. 3A illustrates a p-n 
type junction in a state of equilibrium. 
The holes concentrate to the left of 
the p-type germanium and the (ex- 
electrons concentrate to the 
right of the n-type germanium. This 
is caused by the electrostatic poten- 
tial distribution produced by the ac 
ceptor and donor indicated 
in Fig. 3B. The remain in 
the region of electrostatic 


cess) 


atoms as 
electrons 
highest 


Fig. 5. The “p-n” junction with forward 
bias applied. See Fig. 4. shown above. 
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ELECTROSTATIC POTENTIAL REDUCED DUE TO 
FOWARD BIAS PRODUCING AN AREA OF DIFFUSION 


POTENTIAL ENERGY OF HOLES THE HILL HAS 
BEEN REDUCED DUE TO FORWARD BIAS 


POTENTIAL ENERGY OF ELECTRONS. THE HILL 
HAS BEEN REDUCED OVE TO FORWARD BIAS 


cite lettin 


c= a 


- 
~~ 


Iw (ELECTRONS) 


Ip (HOLES) 


potential, and the holes remain in the 
region of lowest electrostatic potential 
When the electron is in the region of 
highest electrostatic potential, its po- 
tential energy is at a minimum, as 
shown in Fig. 3C. Since potential en- 
ergy means the ability to do work 
and since the electron cannot move to 
do work after it reaches the point of 
highest electrostatic potential, it is 
obvious that it is in a region of low 
potential energy. It is important to 
comprehend this statement because 
transistor physics is explained most 
readily in conjunction with potential 
energy diagrams. What has been said 
of the electron is true of the 
hole. When the hole is in a region of 
lowest electrostatic potential (that is 
when the hole is in a region of low 
negative potential), its potential en- 
ergy is at a minimum (see Fig. 3D) 
Holes and electrons will flow into 
regions of low potential energy only 

low potential energy region for elec- 
trons is a high potential energy region 
for holes, and vice 

If a battery 


also 


versa 

were connected 
a p-n germanium crystal with the 
polarity indicated as in Fig. 4A, there 
would be no conduction of current 
through the crystal. This method of 
connection, with the positive terminal 
of the battery to the germa 
nium, and the negative terminal of 
the battery to the p-type germanium, 
is known as the reverse bias connec- 
tion. It is obvious that the positive 
terminal of the battery will attract 
the electrons and cause them to con- 
centrate still further to the right than 
under equilibrium conditions. The neg- 
ative terminal of the battery will at- 
tract the holes and cause them to 
concentrate still further to the left 
than under equilibrium conditions. As 
a result, there will be no flow of elec- 
trons to the left and no flow of holes 
to the right. The difference in electro- 
static potential between the two types 
of germanium has been increased as 
indicated in Fig. 4B. The potential 


AacTOSS 


n-type 


Fig. 6. An “n-p-n” type junction tran- 
sistor under conditions of equilibrium. 


+ > + 


POTENTIAL ENERGY OF HOLE 


POTENTIAL ENERGY OF ELECTRON 


the holes has been in- 
creased; they will not flow up the 
steep hill, as shown in Fig. 4C. The 
same can be said for the potential 
energy hill of electrons (see Fig. 4D). 

If a battery were connected across 
a p-n germanium crystal with the 
polarity indicated in Fig. 5A, a cur- 
rent would flow, the magnitude of 
which depends on the strength of the 
applied voltage. This method of con- 
nection, with the positive terminal of 
the battery connected to the p-type 
germanium, and the negative terminal 
of the battery connected to the n-type 
germanium, is known as the 
bias connection. 


energy hill for 


forward 
The positive terminal 
of the battery repels the and 
causes them to flow towards the n- 
type germanium. The negative ter- 
minal of the battery repels the elec- 
trons and causes them to flow towards 
the p-type germanium. In a small 
region on either side of the p-n junc- 
tion, electrons and holes combine. For 
each hole that combines with an elec- 
tron from the n-type germanium, an 
electron from an electron-pair bond 
in the crystal and near the positive 
terminal of the battery leaves the 
crystal and enters the positive ter- 
minal of the battery Thus, a new 
hole is created which flows towards 
the n-type germanium. For each elec- 
tron that combines with a hole, an 
electron enters the crystal from the 
negative terminal of the battery. The 
current flow in the p-region is sub- 
stantially a flow of and the 
current flow in the n-region is 
stantially a flow of electrons Fig 
5E shows graphically the 
that flow throughout the crystal. The 
total current J, is constant, J, (current 
by holes) is a solid line, and 7, (cur- 
rent by electrons) is a dashed line 

Fig. 5B shows that the 
potential between the p-type 
nium and the n-type germanium is 
reduced greatly by the application of 
a forward bias. Figs. 5C and 5D show 
thet the potential energy hills for 
holes and electrons are reduced sub- 
stantially, so that holes can climb the 
small hill to move into the n-type ger- 
manium and electrons can move into 
the p-type germanium 

By applying the theory just pre- 
sented, one can understand the phe- 
nomenon of rectification in germanium 
crystals. When the applied voltage 
produces a forward bias, the crystal 
acts as a low resistance. When the 
applied voltage produces a_ reverse 
bias, the crystal acts as a very high 
resistance 


holes 


holes 
sub- 


currents 


electrostatic 
germa- 


Junction Transistors 


An n-p-n junction transistor is 
formed by placing a narrow strip of 
p-type germanium between two rela- 
tively long strips of n-type germa- 
nium, as shown in Fig. 6A, which is 
not drawn to scale, to simplify repre- 
sentation. Separate low-resistance 
contacts are made to each strip. The 
n-type germanium on the left is called 

(Continued on page 100) 
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HILE monitors and _ frequency 
meters are customarily referred 

to aS separate instruments, it Is 
possible to combine the two without 
sacrificing the merits of either. Here- 
in is described such a unit—the “Mo- 
nimeter 

Functioning as a heterodyne fre- 
quency meter, it is sufficiently ac- 
curate to insure “in-band” operation. 
Fundamental operation on 3.5 and 7.0 
me. is obtained with a tapped grid 
coil and a single plate winding. Grid 
inductance is reduced by the simple 
expedient of shorting out turns. Un- 
like harmonic operation, in which the 
Signal strength invariably decreases 
as the higher frequencies are ap- 
proached, the “Monimeter’s” signal is 
of equal intensity on both channels 

As a monitor, operating on these 
two popular bands, it will enable the 
transmitting amateur to conform with 
FCC regulations governing type A-1 
transmissions A veritable “tattle- 
tale,” it will quickly show up objec- 
tionable keying characteristics and 
undesirable emissions 

Lightweight, compact, and relative- 
ly inexpensive, the unit occupies but 
little space. With normal usage its 
self-contained dry atteries will be 
found most economical 


Circuit 

The circuit of Fig. 2 is standard 
with the exception of the omission of 
the usual grid condenser and resistor 
These components become unneces- 
sary when working in close proximity 
to a transmitter or receiver and have 
purposely been omitted 

The extremely low filament and 
plate current rating of the type 1G4GT 
tube strongly recommends its use as 
a regenerative detector. Satisfactory 
operation is obtained with midget-size 
“A” and “B” batteries 

C, and C:; are bandspread and band- 
set condensers respectively. Manipula- 
tion of these two capacitances allows 
one to “spot” the band at any desired 
dial division. S;:, when closed, permits 
fundamental operation on 7.0 mec 
With S, open the grid circuit is res- 
onant on 3.5 mec 

Inasmuch as most components are 
at ground potential, wiring is greatly 
simplified and capacity effects mini- 
mized. 


Construction 


A 6” x 6” x 6” steel utility cabinet 
houses the entire unit. These cases 
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THE MONIMETER 


are available in gray or black crackle 


Fig. 1. The “Monimeter.” Left, front-panel 
view, showing bandswiich. phone jack, 
and filament switch across bottom. Right. 
top-of-chassis view. The unit is completely 
self-contained in a § »5"x6”" utility box. 


The functions of a frequency meter and monitor can easily 


be combined in one unit. This one is extremely simple and 


yet highly effective. Construction is with simple tools. 


finish, with attached chassis and front 


and 


nal self-tapping screws were replaced 
with 8-32 machine screws to provide 


rear panels removable. The origi- 


a more rigid assembly 


Centered on the front panel is the 


main tuning condenser dial and dial 
indicator. The lower left portion of 


the 
swit 


panel carries the band change 


ch while the lower right portion 


is occupied by the on-off “A” battery 


toggle switch Between the two is 


positioned a closed-circuit jack 
The photographs clearly depict con 


structional details Muc 


patience 


lowing the circuit of Fig 


as no 


less than seven gre 


are terminated at some 


front pane! or chassis, it will facilitate 
wiring 


if these grounde: 


prepared in advance 


All wiring is of #18 solid pushback 


will be saved by 


‘h time 
closely 


point on 


i points 


excepting those leads to the “A” 


tery 


plug which are file 
washers are used generously to insure 


mechanical stability 


The 


under chassis viev 
(Continued on page 


xible 


v shows 


115) 


Fig. 2. Circuit diagram, parts list, and coil diagram for the “Monimeter.” Only one 


coil form (standard 14") is needed for 80 and 40 meters. 


Note the absence of the 


usual grid condenser and resistor. No antenna is needed for this type of monitor. 


-y—— 15 wufd. midget var. cond. 
3-36 wufd. trimmer cond, 
200 wufd. mica cond 
, So —S.p.s.t. bat-handle toggle switch 
1.3 ¥. “A” battery (RCA 2VSO70) 
22, v. “B” battery (Eveready 2763) 
Closed-circuut midget jack 
,» Le—See coil diagram at right 
1G4GT tbe (RCA) 
ote: Dial and indicator are National Type O 


with HRK knob 


GRO 


30OT NO 22¢ 
TAPPED 177 
FROM GROUND 


PLATE WINDING 


6T ni 


BOTH CC 


LS CLOSE WOUND 


WINDING 


22e¢ 


Bottom 
vitw 


CONNECTION 
GRIO 
Tae 
GROUND 
6-PLUS 
PLATE 


Inasmuch 
vnunded leads 
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Fig. 1. The RCA Victor KCS-82 chassis shown with the KRK-11 v.h.f. tuner on 


the right. 


This chassis, with a KRK-12 tuner, receives both u.h.f. and v.h.f, 


For better, faster servicing; the complete schematic 


diagram, circuit explanation, and RCA alignment data. 


F THE 


the new 


features of 
television 
significant are 


many design 

RCA Vie for 
chassis, the most 
front-panel controls 
and the addition of a u.h.f.-v.h.f. tuner 
in “U" model receivers. To illustrate 
the new locations of the controls, the 
KCS-82 chassis with a KRK-11 
is shown in Fig. 1. This 
with other current RCA 
sis, will be used with either a v.h.f 
tuner (KRK-22) or a combination 
u.h.f.-v.h.f. tuner (KRK-12). The re- 
ceiver mode!ts which uSé KRK-12 
have a “U” suffix added to the model 
Thus, Model 21T303 is a 21- 
inch receiver which includes the KCS- 
with the KRK-22 (v.h.-f.) 
Model 21T303U is a 21-inch re- 
ceiver which includes the same chas- 
sis but with the KRK-12 (u.h.f.-v.h.f.) 
tuner. In early production models, the 
KRK-11, an r.f. tuner similar to the 
KRK-22, is used with the KCS-82 
chassis. 

The location of controls at the chas- 
sis front places the Fine Tuning and 
Channel Selector at their familiar po- 
sitions on the right-hand side of the 
The “On-Off’/Volume and 
Brightness controls are relocated at 
the left-hand side. These four 
trols are the main tuning controls 
that are visible to the _ television 
operator. 

Midway between the main controls, 
a group of auxiliary tuning controls 
and service adjustments are mounted 
behind a hinged cover on the receiver 
cabinet. When the cover is flipped 


the relocation of 


tune! 
chassis as 


Victor chas- 


number. 


82 chassis 
tuner 


chassis 


con- 


48 


the concealed controls be 
adjustment 

tunin 
Picture 


downward, 
come accessible for 
The auxiliary 
sist of the 
Phono switch, Horizontal 
Vertical Hold rhe 
controls is shown in Fig. 4. The 
two are equipped with knobs for ease 
of turning. The two hold controls are 
provided with knurled-end shafts 
Two adjustments Height 
and Vertical Linearity, are also in- 
cluded with the iront panel 
controls to permit the service techni- 
these adjustments con 
To discourage 


controls con- 

r'V-Tone- 
Hold, and 
position of these 
first 


Control 


service 
concealed 


cian to make¢ 
veniently 
adjustments, each control has a short 
shaft with a slotted-end. Other 
ice adjustments are located on the 


unnecessary 


Sseryv- 
3). These 
as well as the 
drive locking 
adiustments 


chassis rear apron (See Fig 
include the a.g.c., width 
horizontal linearity, 
range, and frequency 


KRK-12 U.H.F.-V.H.F. Tuner 


To fulfill its 
channel u.h.f 
KRK-12 tune 
into which tuned 


function of sixteen- 
and v.h.f. coverage, the 

uses a rotary drum 
u.h.f. and v.h.f. in- 
serts are placed. As it leaves the fac- 
tory, the KRK-12 is equipped with 
twelve v.h.f and four blank 
inserts. The twelve v.h.f. inserts cover 
Channels 2 through 13. The _ four 
blank inserts can be exchanged (at 
RCA Victor distributors) for four in- 
serts in the u.h.f. band which provide 


inserts 


*Prepared by the Commercial Service 
Section, RCA Service Company. Inc. 


u.h.f. coverage in a 
If desired, any combinati¢ 
u.h.f. and/or v.h.f. in 
used in the KRK-12 
On each insert are n 
circuits which are ected 
r.f., mixer, and oscillator sta 
KRK-12 so as to 
lected u.h.f. or v.h.f. ch 
r.f. circuit, the antenna coi 
300-ohm input for either u.h.f 
operation. An additional 
tenna input is provided 
When the 7 


300-ohm 


particular area. 
sixteen 
sert ni: | 


mm ot 


iounted 
conti into 
res of 


function on a 


innel 


h 
eration 
used, the 
(Ly and L,, in Fig. 6) has 
moved from the u.h.f 
used. This prevents 
from 
circuits 

Two 435 me. if. tr ips are located 
in the antenna circuit ¢ 
u.h.f. and v.h.f. Thess 
a L,-C, and L,.-C 
tuner diagram, Fig. 6 
FM trap (not shown on the diagram) 
is mounted along the 
na input lead 
1%, inch length of 300-ohm line 
one end shorted and the othe 
terminated with a 5-70 uszfd 


insert 


intenn upling 


two so into } h.f 


ommon to both 
identified 


KRK-12 


300-ohm anter 


The t ip consists ot 


end 
trimmer! 
condenser. 


From the antenna coil the si nal $ 


! ig i 
coupled, for u.h.f. operation, throug! 
a triple-tuned circuit 
the antenna coil) to the mixer stage 


(whicl includes 


the signal is fed 
amplifie: V, and 


For v.h.f. operation 
through the r.f 
then to the mixer stage 
type 6BQ7A tube conn 
driven grounded-grid an ier 
cuit. An additional 43.5 me. if 
(L.-C,y) is located in this stage 
The mixer stage is used alternately, 
for u.h.f. or v.h.f. operation. A silicon 
crystal diode performs the mixing ac 
tion of the r.f. and oscillator signals 
The mixer tank circuit for u.h.f 
ation is the output coil and condense: 
of the triple-tuned circuit (L,-C,, for 
example, in Fig. 6); for v.h.f. opera 
tion it is the secondary coil and con- 
denser of the amplifier plate 
transformer (Lx-Cyu, for example) 
(Symbol numbers used 
illustration only because of the varia 
tion of numbers with the different in 
Oscillator voltage is not in- 
jected directly into the mixer tank 
circuit for u.h.f. operation but is 
coupled into the mixer stage through 
an inductance placed close to the os- 
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Tr ip 


ope! 


here are for 


serts) 


cillator tank circuit. The inductance 
is connected between the ground end 
of the mixer tank and the chassis 
ground of the tuner. The amount of 
inductance is made variable so that 
the u.h.f injection voltage 
can be adjusted to its correct level 
This adjustment is accessible on top 
of the chassis (See Fig j 


the oscillator tube and 


oscillator 


between 
crystal 
mixer. For correct u.h.f. mixer opera- 
tion, the crystal mixer current should 
3.0 ma. This can 
be measured at the test point TP, as 


1 voltage drop across R a 100-ohm 


be between 0.3 and 


+ 


crystal biasing resistor TP, is located 
adjacent to the u.h-f. oscillator injec- 
tion adjustment on top of the chassis 
With a v.t.v m placed between TP 
and chassis ground, the injection ad 
justment can be made to give a read- 
ing of between 0.03 volt and 03 volt 
whicl can be read on a 1.5 | | 
Going to v.h.f. mixer operation now 
the oscillator injection voltage to the 
mixer is capacitively coupled on Chan 
nels 2 through 6 and is inductively 
through 13 
The correct level of injection voltage 
ind consequently, crystal mixer cur- 
rent) n be measured at JP, as 
done r u.h.f. operation If a reading 


ff between 0.03 volt and 03 


coupled on Channels 7 


volt is 
ot obtained, and it is known that the 
properly aligned 
the crystal mixer and oscillator tube 
should be first suspected to be at fault 
If not, then other circuit 


should be 


tuned circuits are 


components 
checked until normal cir 
cuit operation is established and the 
correct reading is obtained 

rhe oscillator stage us¢ i type 
6AF4 tube in a modified Colpitts ci 
cuit. The oscillator output is taken 
at the fundamental 


) 


channels, 2 through 

voltage is developed in the tank c 
cuit formed by Cy, Cy, the fine tuning 
control and tunin 
cated on each insert. The values and 


tolerances of these « 


components lo 


mponents should 


be carefully noted when replacement 
| 


is require¢ Tube ar wiring capaci 
ties also are significant in this circuit 

To maintain stable oscillation ove 
this wide range of 
oscillator plate voltage is held to the 
limits of 85 to 115 volts by a voltage 


control tube, V,. This tube is wired 


frequencies, the 


in series with the oscillator plate sup 
ply and acts as a variable resistance 
which changes value in proportion to 
the current flow The conduction 
through V, and, consequently, the os 
cillator plate voltage can be set wit! 
in limits by potentiometer in the 
grid circuit of V,. To make this ad- 
justment, a 0-50 ma. meter is inserted 
in series with the cathode of |} The 
channel selector switch is placed at a 
position between channei:s to stop os 
Con- 
tacts 12 and 13 on the under side of 


cillation in the oscillator stage 


hassis may have to be jumpered 
insure a nonoscillatory state. These 
accessible 


contacts are when an 


empty inse compartment on the 
drum lies under the contacts. A fin 


ver can then be placed over contacts 
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12 and 13 as a jumper. If the current 
rises, keep the jumper in place. Ad- 
just the potentiometer R, for 
ma. reading 

The last circuit to be considered 
the KRK-12 tuner is the if | 
4 43.5 me. if. signal, developed in 
mixer stage, is coupled throug 
wide-band transformer T, to th 
driven grounded-grid amplifier J a 
type 6BQ7A. The output of the ampli 
coupled through 7 a link 
coupling transformer, to the Lf. sec 
tion on the main receiver chassis 


The KRK-22 R.F. Tuner 


The KRK-22 (see Fig. 5) 
KRK-11, is a v.h.f. tuner which co 
Channels 2 through 13 by 
inductances Electric: 
both tuners are quite similar 


her 1s 


switching 


vator transformer, along with 

FM traps is located 

compartment at the reat 

The r.f. amplifier 

is the driven grounded-g 

6BQ7A. An a.g.c 

applied to this stage to prevent ove! 


chassis 
i type 


load of the first if. amplifier on stro 
input signals 
Oscillator and mixer circuit ar 
ilt around a type 6X8 triode-pentode 
e pentode section provides 
conversion gain and pre- 
tinued on page 51) 


Fig. 2. Top view of the KRK-12 u.h.f. 
v.hi. tuner showing the adjustment 
points and two typical strip inserts. 


Fig. 3. Rear view of the KCS-82 chassis 
showing the various rear apron controls, 


Fig. 4. Top view of the RCA KCS-82 chassis with the KRK-11 (v.h.f.) tuner. 
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vents 
the if 
uses the 


45.75 me 
41.25 me 


local 
stages 
triode 
Colpitts circuit 
KRK-22 places the 


feedthrough 
local 


oscillator 
The 
section in a 
The i-f 
picture 
sound 


and the 


Table 1. 


to 
oscillator 
modified 
output of the 
carrier at 
carrier at 


I.F. and Video Amplifiers 
Three stages Vie, Vw, and V are 
used for picture if. amplification (See T 
Fig. 5). In early production models 
6CB6's were used in all three 
In later production models V 
F changed 6CF6's 


ger-tuned 
and 


stages 
and 
Inter 


improves 


\ were to 


unity coupling between stages 
gain is obtained in these stages which 
the 
(Continued on page 111) 


stage coupling is effected with stag- 
bifilar 


T et 
almost 
A high 


transformers, 
which provide 


noise immunity of the 


Alignment data for the video and sound i.f. circuits of the RCA KCS-82 chassis. 


VIDEO I. F. ALIGNMENT 


SIGNAL GENERATOR 
FREQUENCY CONNECT TO 


Terminals 
A and B 
Pio 


45.5 mc 


no sweep 


Terminals 
A and B 
of T 


43.0 me 


no sweep 


Terminals 
A and B 
cf T 


47.25 mc 
no sweep 


Terminals 
A and B 
of T 


OuTPuUT 
INDICATOR 


V.T.V.M. 


CONNECT TO ADJUST 


Junction of Bias to —5 volts 


Ri and 


RR. and L T 
junction and 
to ground 


for maximum 
reading 


RR, and L T 
junction and 
to ground 


for maximum 
reading 


R.~ and L T 
junction and 
to ground 


for maximum 
reading 


R,, and L T 
junction and 
to ground 


top) for mini- 
mum reading 


REMARKS 


Use 7.5 volt battery with 
1000 ohm potentiometer 
across it. Connect posi- 
tive battery terminal to 
chassis, potentiometer 
arm to Riy- Ryas. 


Reduce input signal, if 
necessary, to produce 3 
volts of d.c. at Ri» and 
L 


For Models 21-T-303U to 21-T-324U inclusive, follow steps above; except, connect signal generator to front 
terminal of the crystal mixer in series with a 1500 uufd. cerarmic condenser, also turn a.g.c. fully clockwise. 


43.5 mc 
center freq 
5 me. 
deviation 


TP. in ser- 
ies witha 
1500 yuufd. 
ceramic 

condenser 


Same as 
above 


Same as 
above 


Same as 
above 


Same as 
above 


Pin 5 of V T 
and ground 


Oscillescope 
through diode 
probe 


top) and T 
bottom) for maxi- 
mum, with 45.75 
me. at 70% of max- 
imum response 


Same as C,,, until 42.5 me. is 
above at 70% response 


Same as above 


Pin 2 of V Retouch 7), T 
and T,,. to obtain 


curve below 


Oscilloscope 


Use shortest leads 


sible 


pos- 


After adjusting C 
move load resistors. 


re- 


Adjust sweep generator 
to give 3 volts peak-to- 
peak on oscilloscope. 
Couple a signal generat- 
or loosely to the grid of 
the first pix i.f£. amplifier. 
Adjust the output of the 
signal generator to pro- 
duce small markers. 


For Models 21-T-303U to 21-T-324U inclusive, follow steps above; except, connect sweep gen- 
erator to front terminal of the crystal mixer, also preset the channel selector to Channel 5 


SOUND CIRCUIT ALIGNMENT 


4.5 mc 


Repeat steps 
10 and 11 


4.5 mc 


V.T.V.M. Pin 2, V T top) for maxi- 


mum reading (d.c 


bottom) for ze- 
ro reading (d.c. 


Junction of R T 
and C 


Pin 2, V T; 
mum reading (d.c.) 


V.T.V.M. 


(top) for maxi- 


Adjust signal level on 
generator for 6 volts 
when peaked. 


4.5 MC. TRAP ADJUSTMENT 


4.5 me. in Pin 2, V 
series with a 
1000-ohm 

resistor 

modulate 

30% with 

400 cycles 


Oscilloscope Pin 6, V Li, for minimum 
through crystal 


probe 


Set generator output at 
.5 volt. Short 3rd picture 
i.f. grid to ground (pin 1, 
V...) to prevent noise 
from masking output 
indication. 
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"MINIMUM" MOBILE yg 


FOR 


O-METER CB 


By 
RICHARD G. FINKBEINER 
W8AQK 


aig 4 a 


T tions form mobile amateur sta- The 10-meter mobile CD transmitter is powered by 


tions form the nucleus of most the receiver supply and uses the receiving antenna. The input 
Civilian Defense networks and in of two watts is adequate for local fixed-to-mobile work, saves battery. 

this day and age it is the duty of as 

many amateurs as possible to take 

part in CD drills. Many are not par- 4 minimum of cost and complexity are featured in a mobile 

ticipating because of the unusually 

high cost of equipment and the ex- . ° 

tensive work required for construction ten-meter transmitter designed for local CD network uSe. 

and installation. The purpose of this 

article is to describe the design of a 


simple 10-meter mobile station that taken from the vibrator supply in Fig. 1 shows the transmitter circuit. 
will enable more amateurs to take’ the receiver, and the available two- The rf. portion of the transmitter 
part in Civilian Defense activities watt final plate input power gives uses one half of a 7F7 dual triode as 


Shown in the photos is a _ trans- performance on a par with that ob- a crystal-controlled oscillator operat- 
mitter that requires a minimum of tainable from higher-powered rigs ing on twenty meters. L,, the oscil- 
parts for construction and is small Note that no trunk space, dynamotor, lator plate coil, is 20 turns of No. 22 
enough to fit behind the dash or in separate antenna, or dash-to-trunk enamel wire closewound on a 8 
the glove compartment of an automo- wiring are required In addition, the diameter polystyrene form 1',” long 
bile. A broadcast receiver, Gonset battery drain is equal to that of the Following the oscillator is a 6V6GT 
converter, and 100-inch  side-cowl receiver, a highly desirable feature power amplifier doubling to ten 
mounted antenna complete the sta- during emergency operation over a meters. L,, the tank coil primary, is 
tion. Power for the transmitter is long period of time. 6 turns of No. 20 wire spaced to “4” 


Fig. 1. Circuit diagram, showing use of ordinary receiving tubes. 
was not grounded in power supply (see Fig. 2). 


J. is insulated from chassis as the “B-minus” connection 
If a supply with no bias iap is used, pin 8 of P, can be grounded directly. 


R 


10,000 ohm, > w. res. 
ANTENNA TCS 7 


R.— 100,000 ohm, \) w. res. 
2 Ry—1 ohm, 2 w. wirewound res. (meter shunt 
: type) 
us R,, R.—270,000 ohm, 2 w. res. 


R.—470 ohm, 1 w. res. 
—$O0 pufd. air trimmer cond 


. Co, C——.01 pid. disc ceramic cond 


> 


—? ufd. tubular ceramic cond 


30 wptd. mica trimmer cond 


c 
c 
c 
Cc, € 
Cy—25 wuld. air trimmer cond 
c O1 ywid., 600 ». paper cond, 
c —10 wid., 25 v. elec. cond 
J Three-circuit jack (for PL-68 plug) 
J.—Closed circuit jack (insulated) 
J», Ji—Chassis mounting antenna connector 
L,—20 t., 222 en., closewound on %" polys 
tyrene form 
T2 3, t., 220 en., Yq” dia., V4" winding 
length, airwound. 
Evo USED l 6 t.. 220 en., 44” winding length, wound 


on 144", 5 prong plug-in coil form 


“cold” 


P Octal plug (Amphenol 86-PM8 
RI D.p.d.t. 6 volt d.c. relay 
S,—S.p.s.t. toggle switch 
IT ,— Microphone to grid trans. (UTC “Ouncer” ) 
7 -8000-ohm output trans. (see text) 
B.—I'y v. penlight cell 
Xtal—Crystal, 20 m. 
> ee ee ap Oe ee a V TF? tube V.. Vi—6V6 tube 
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+” plug-in coil form. The link 
is 3 turns of No. 22 wire close- 
wound next to the “cold” end of the 
primary. L, and C, form a series-res- 
onant circuit to tune out the link 
reactance at the operating frequency 
and permit greater output because 
the internal impedance of the link is 
theoretically zero under these condi- 
tions. All traces of TVI are elimi- 
nated by a simple but effective trap, 
L. and C,, in the 6V6GT plate lead. 
L: is 32 turns of No. 20 enameled 
wire, *%” in diameter and \” long 
The other section of the 7F7 is used 
as the first audio stage in the modu- 
lator. A T-17 microphone is coupled 
to the grid by a UTC “Ouncer” micro- 
phone-to-grid transforme1 Both mi- 
crophone current and bias for the 
7F7 are furnished by a penlight cell 
which will last its shelf life as only 
2 ma. are consumed by the micro- 
phone while transmitting. This cir- 
cuit keeps vibrator “hash” out of the 
audio circuits, a difficulty often en- 
countered when trying to use the 6- 
volt receiver supply for microphone 
current. It also makes a simple bias 
e T7F7 and el 
usual cathode 


iminates the 
resistor and bypass 
condense! 

Next in line is a 6V6GT Heising 
modulator, which uses the primary of 
a replacement type output trans- 
former as an audio choke. Any 5000- 
to 10,000-ohm plate - to - voice - coil 

will work, although the 
8000-ohm unit with 


' . . 
ioctal tubes were 


1al model simply be- 
available in the 


irect 


| substitutes for 
7 octal or 12AX7 mini- 
iture ty nay be used. Also, a 7C5 
loctal r 62 de miniature i » sub- 
i 6V6GT 
sockets are added to the 
shown i g. 2A, the par- 
F al auto radio 
A three-prong Jones 
upplies 6 volts and “B” volt- 
from the second filter section to 
conve! while the octal socket 
irries pow to the transmitter. 
Point X is broken so that the trans- 
mittel relay nav be connected to 
“B” voltage between the re- 
ceiver and transmitte: Wire the 6 
volt lead to the “hot” heater pin of 
any tube in the receiver except the 
rectifier otherwise vibrator “hash” 
will get into the converter via the 
heater wiring 
The cathode and grid returns of the 
6V6GT doubler-final stage are con- 
nected to the “B-minus” lead in the 
receiver power supply so that the 
highest possible “B”" voltage will be 
available. A voltage of 120 to 150 
volts (from standstill to maximum 
generator charge) was available from 
the Motorola model 251 receiver used 
in the original installation Many 
receivers do not have a bias tap in 
the power supply and the “B-minus” 
connection is grounded. In such a 
(Continued on page 121) 
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Top view, showing relay and modulator choke at left. The 6V6's may be replaced by 
7CS's or 6AQS5's, and the 7F7 oscillator-speech amplifier by a 12AX7 or 6SL7 tube. 


TO TRANSMITTER re) 
INVERTER 


VIBRATOR 
TRANSFORMER 


3 


LAST iF 


TRANSFORMER 
oe 


HM 


a 


x: BROKEN C 


z7n0 OCT 


*, » NTRO 
“Sts 


Fig. 2. Modifications of the receiver. 


(A) An octal socket and 3-prong connector 


are added to the power supply. Broken connection (X) permits switching power from 


receiver to transmitter through relay. 


(B) and (C) show addition of noise limiter. 


Bottom view. The TVI-trap L.C, is visible at top center. C, is adjusted through a 
small hole in bottom plate. The “penlight” cell for microphone is at lower right. 
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By MILTON S. KIVER 


Pres., Television Communications Institute 


Cut down service time and increase your profits by using 


these recommended techniques for locating receiver faults. 


NE of the greatest difficulties that 
many technicians is the 

tracing of specific circuits through 
the complex maze of lines that one 
finds on a television schematic dia- 
gram. 

You are given a defective television 
set to service and by examining the 
symptoms, you form an idea of where 
the trouble lies. But you're not sure 
So the first thing you want to do is 
see what sort of a signal the 
pected stage is receiving from a previ- 
ous section But this means tracing 
back through the circuit and if you 
are weak on circuit tracing you can 
easily half an hour to do a 5- 
minute job. In your own shop, this 
means less money. If you are work- 
ing for else, the impression 
you convey is not favorable. Neither 
prospect is desirable 

Now, how do you become proficient 
in circuit tracing? First, by learning 
as much as you can about the opera- 
tion of the various circuits in a tele- 
receiver. Second, by becoming 
familiar with the place each 
has in the over-all television 
matic, Third, by practicing 
tracing every chance you get 

In the present article, little can be 
done to help anyone overcome defici- 
encies in the first two categories. In 
every issue of this magazine the read- 
er will find numerous circuit explana- 
tions and he is strongly urged to read 
them. To acquaint yourself with the 
position and operation of the various 
television receiver, refer- 
ence may be made to any of the text- 
market, such as the 
author's “Television Simplified” 

Where we can be of how- 
ever, is with regard to the third point, 
namely, helping you trace your way 
through a television schematic. In the 
allotted space of one article it is im- 
possible to consider every aspect of a 
television receiver. So, we shall con- 
centrate on the “B-+-” lines that power 
the various sections of a _ television 
receiver. 

The d.c. power supply is the com- 
mon denominator for the entire tele- 
vision receiver. There is hardly a 


faces 


SUS- 


take 


someone 


vision 
stage 
sche- 


circuit 


stages in a 


books on the 


service, 


54 


to which it does not 
supply power and what befalls the 
power supply will affect every 
of the receive: By the token, 
it is entirely defect in 
to be reflected, in some way, 
in one or more of the 
Thus, a shorted condenser in one sec- 
tion of a set can so load down the 
power supply that it renders the en- 
tire receiver inoperative 

Now to get down to 
with an actual service 
Zenith Model K2229E 
ceiver was brought into the shop with 
the complaint of very weak sound and 
no picture o1 The combination 
of weak sound and missing raster im- 
mediately suggested a defective “B+” 
and subsequent measurements 
this out because the “B- voltage on 
a number of tubes was low 

The problem then was straightfor- 
ward Something was placing so 
much of a load on the power supply 
that the voltage being lowered 
The culprit could be a tube, a con- 
denser, or a resistor. (There might be 
other unusual circumstances but in 
servicing, like poker, you play per- 
centages first if you want to win.) 
The ferreting out of the defective 
component in a situation like this can 
be rugged, as any technician who has 
been faced with a similar problem can 
tell you. In essence looking 
for one component out of several hun- 
dred and this could easily take half 
the night know what you 
are doing 

As a first step, let us take out the 
schematic diagram of the set and 
study it for a minute. See Fig. 1. The 
power supply is transformer coupled 
and, as is usual in 
tube heaters are 
This means we can 
without 


circuit in the set 


stage 
same 
possible for a 
one stage 


other stages 


tacks 
problem A 
television re- 


brass 


raster 


bore 


was 


you are 


unless you 


to the a.c. line 
such 
wired in parallel 
remove one tube 
any of the others as far as 
power is concerned. The d.c 
supplied by the 5U4G rectifier are 
250 volts and 150 volts. As far 
as we can tell, these are the only two 
utilized in this 
is entirely possible that 
voltage divider networks 


instances, the 


affecting 
heater 
voltages 


d.c. voltages 
However, it 
subsequent 


receiver 


elsewhere in the receiver do produce 
other values of d.c. voltages which are 
used by a number This is 
a common practice and therefore is a 
definite possibility that must be con- 
sidered 

The next step in tracking 
defect is to which of 
the lines radiating from the power 
supply it exists. Let us consider the 
150-volt line first. This starts at point 
J and travels to the right and then 
up until it reaches point K. At this 
point one line travels off to the right, 
eventually supplying 
screen and plate of V,,, the 6BE6 sync 
clipper. Of along this 
path is the bridging of the brightness 
control from the 150 volts to ground 

Disconnect this line at point K and 
the voltages in the rest of the 
Here it did not, 
trouble, what- 
exist in this 


ot staves 


down the 
determine in 


voltage to the 


interest too 


see if 
set return to normal 
knew that the 
ever it was, did not 
branch of the “B network and the 
wire resoldered to its terminal 

Returning to point K, the 150-volt 
line moves straight up to point L and 
to the right. See Fig. 1. Here we find 
V, (6CB6) 3rd video i.f.: Vi. (1/2 6U8) 
screen grid of Ist video amplifier; Vw 
(1/2 6U8) sound amplifier; V; (6BN6) 
screen grid of audio detector; and 
the fringe-lock potentiometer! 
this line again see 
whether the “B-+-" voltages in the 
rest of the set return to normal. Still 
no luck must lie 
elsewhere 

We have now completed 
the 150 volt line. The 
would be to return to the 
ply and see what 
with the 250-volt line. This line 
at point A just beyond filte 
T,. At point A the line branches off 
in several directions and these are 
best considered one at a time. Moving 
from A to the right we reach point B 
From point B, follow the line down to 
point C and thence to the right At 
point D we see that the 250 volts feed 
the screen grid of V the 6BQ6GT 
horizontal output amplifier. Beyond 
point D, the 250-volt line enters the 
damper circuit where it is 
with the “B+” to 
increased voltage of 430 volts here 
This boosted “B then takes care of 
the plate of the 6BQ6GT and several 
other stages, as we shall see presently. 

(Continued on page 56) 
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19K23. See text for explanation of circuit tracing this and similar TV sets. 
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Fig. 2. Schematic of the Hallicrafters 
audio amplifier circuit showing how the 
25L6GT control grid gets its correct bias. 
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Fig. 3. Power supply of the Hallicrafters 
Mode! 1010P receiver. The filaments of the 
various tubes are series-parallel connect- 
ed and are not shown on this schematic. 


Following the procedure outlined 
previously the line leading from B to 
C to D was disconnected and again 
the voltage in other sections of the 
set was tested with no change in con- 
ditions. In other words, the trouble 
still persisted. 

Returning to point B, let us move 
on to # and thence to the right. Here 
we find the following stages connected 
into the 250-volt line (in the order in 
which they tap off of the line): Via 
(1/2 12ZAU7) 2nd video amplifier; Vw 
(1/2 12AU7) video output; Vie» (1/2 
6AQ7GT) horizontal control tube; Visa 
(1/2 6SN7GT) horizontal oscillator; 
and V,, (6AH4GT) vertical output 

Nothing was achieved in this branch 
either (by the disconnecting 
technique) so we returned to point A 
again and followed the 250-volt line 
upward to points F, G, and the cir- 
cuits into which they connect. At 
point F the line connects into the 
cathode of the a.g.c. tube and from 
here through ae series circuit to 
ground. At G the line branches off to 
the left where it supplies voltage to 
all the stages (r.f. amplifier, mixer, 
and oscillator) of the tuner. 

Beyond G to H and off to the right 
we find the following stages connect- 
ing into the 250-volt line: V, (6CB6) 
2nd video if. (and V, through V,. 
These two tubes are in series); Vos 
(1/2 12AX7) grid and cathode of ver- 


same 


tical oscillator; V 
audio detector: 
output 

In the line 
the right at 
dirt because 
brings the 


(6BN6) plate of 
and V, (6BK5) sound 


which branches off to 
point H we strike pay 
disconnecting this line 
rest of the set voltages 
back to normal. Somewhere along 
here, then, must lie our source of 
trouble and it turns out to be Cue, 
a 30-ufd. filter condenser. This is evi- 
dently leaky, drawing an excessive 
current through R,. The latter resis- 
tor is charred and had the set been 
kept on much longer it would un- 
doubtedly have burned out. 

As stated previously, the procedure 
for isolating this particular 
was straightforward but the 
cian had to be 
“B+” voltage 


trouble 
techni- 
capable of tracing the 
distribution through 
the receiver. This was done here in 
some detail to show how it would be 
carried out. (Some men may be able 
to figure out a somewhat faster way 
of tracking down this defect The 
longer route was taken purposely to 
demonstrate all the steps.) 

Mention was made previously of the 
boosted 430 volts and it might pay us 
to examine this section of Fig. 1 be- 
cause “B+” circuits always 
prove confusing. In the Zenith 
the boost “B can be considered as 
starting at point M. This is located 
just below the damper tube. One line 
from point M goes to the right and up 
to point N, and then to the left, where 
we find the plate of Vox, the vertical 
oscillator, tied in at point O 3eyond 
O, there is point P and from here to 
the first anode of the picture tube. 

Also tied into the same line, via Q 
and R, is the plate of Vis, the hori- 
zontal discharge tube. 

To complete the distribution of the 
boosted “B-+-" voltage, return to point 
M and then move to the left. This 
will take you to point S and up to the 
focus potentiometer, R.,. The focus 
electrode of the picture tube feeds off 
the center terminal of this control. 

To some technicians the Zenith dia- 
gram might seem to present a fairly 
complex arrangement and yet in com- 
parison to other which he will 
encounter, this is a comparatively 
simple distribution system. The paths 
of the various voltages were clearly 
defined and could be followed without 
too much difficulty. Just remember to 
start at the d.c. supply and to follow 


boost 


set, 


sets 


Fig. 4. The arrangement in the Hallicrafters Model 1010P receiver by which tubes 
are employed in a voltage divider network. See Fig. 3 for additional information. 
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each branch out to its end. Then re- 
turn, and do the same for each 
sequent branch. Do not, at any 
go through any condensers o1 

components which break the d.c 
required for the transmission of 
voltage. tesistors, of course, 

only to decrease the voltage 
not ordinarily stop it. 

Of increasing interest in recent tel- 
evision receivers has been the use of 
tubes in series-parallel arrangements 
across the power supply. The power 
supply in Fig. 3 is taken from one 
such receiver (a Hallicrafters Model 
1010P) and its output voltage is seen 
to possess a single value, namely 

245 volts. However, if you were to 
examine the remainder of the re- 
ceiver schematic carefully (not shown 
here), you would find that a number 
of tubes tap into a 135-volt line 
The question is, where did that 135- 
volt line come from? 

The answer is to be 
manner in which the various 
are connected power 
ply. Some stages are powered by the 
245-volts directly and, of course, there 
is no difficulty here. But if we ex- 
amine the 135-volt line, we see that 
it is obtained from the cathode of the 
audio output tube, a 25L6GT. What 
happens is that 245 volts is applied 
to the plate circuit of the 25L6GT. Of 
this, 110 volts is dropped across the 
tube, leaving 135 volts at the cathode 
It is this 135 volts which is then ap- 
plied to a number of other stages in 
the receiver. Thus, the 25L6GT audio 
amplifier is in series with the parallel 
combination (here) of nine stages. See 
Fig. 4. All of the series current passes 
through the audio amplifier tube, but 
this tube is ordinarily designed to 
handle such large currents. The re- 
maining tubes in the half of 
this string are in parallel with each 
other and they merely divide up the 
series current as they need it 

One consequence of this type of ar- 
rangement is the fact that since the 
cathode of the audio amplifier is posi- 
tive (here by 135.volts), the 
grid of this tube must made 
positive, although by a somewhat 
smaller value. The grid of the 25L6GT 
connects directly to the plate of the 
preceding 6C4 audio amplifier, receiv- 
ing through this connection a positive 
voltage of 130 volts. See Fig. 2. Thus, 
the grid is 5 volts negative with re- 
spect to the cathode, providing the 
tube with its necessary bias 

It is interesting to note that using 
tubes in the manner shown in Fig 
1 leads to many defect indications 
which differ from those obtained in a 
more conventionally designed receiver 
Thus, a failure of the audio amplifier 
tube to conduct will remove sound 
and picture and raster from the set. 
The raster disappears because the 
screen grid of the horizontal output 
tube connects into the 135-volt line. 

In the ordinary receiver, disappear- 
ance of sound, video, and raster could 
mean only one thing—trouble in the 

(Continued on page 68) 
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HE oscilloscope can be a very use- 

ful, all around instrument in TV 

servicing, if its capabilities are 
fully exploited. Most technicians use 
it to align television r-.f. and i.f. stages, 
in conjunction with a sweep frequency 
generator, or else they use it to trace 
signals through various stages. While 
these are more or less standard appli- 
cations for the oscilloscope, there are 
some other useful ways in which the 
large investment in the scope can be 
made to pay. For example it is 
sible to use an oscilloscope as a volt- 


pos- 


meter to measure a.c. or d.c. 


D.C. Voltage Measurement 


With no signal applied to the ver- 
tical terminals the horizontal 
line produced by the horizontal 


scope 
scope 
position on the 
centering con- 
is applied to 
terminals, the line 
depending on the 
this 
terminal of 
you happen to 
handy, to the ground and 

1 touch the positive terminal to the 
‘high” side the vertical input 
If the moves off the 

reduce the vertical scope gain 

little 


will 


sweep depends for its 
t vertical 


ol the 
If a sudden voltage 

e vertical input 
jumps up or down, 
polarity of the input voltage. Try 
by connecting the negative 
a battery any 


have 


voltage 


scope 


ter- 
line 


le moves very 
rain. You 


eaching a certain 


increase 
observe 
! height 

move back again to its 
sition 


S yrrie oscill ) copes 


witch permitting connection 


nplifier or a direct connec 
vertical deflection plates 
scopes the line 
base, but remain at the 
To use the 
voltmeter it is helpful if 

plastic 
tubs 


as a re 


these will not 
scope 

very 
printed on transparent 
front of the CR 
then be used 


the location of the 


placed This 
: ‘lerence 
base 
ASE pencil or 


to mark the am- 


gnal yn the scope 

m for measuring d.c 
ge on the scope makes use of the 
with 
volt- 
ll def t the ele beam in 
amplituds If 1 
grid divi- 
move it 20 divi- 
needed 
calibration 


phenomenon as observed 


battery experiment A de 


re ition to its 
moves tl beam two 
sions, 10 
sions. All 


retet! 


volts will 
that 1s now 1S a 
and 
measure 


ence ol! voltage 
then, by comparison, we can 
d.c. voltages directly 
Because most scopes use a _ series 
in the input circuit, the d.c 
applied is not in its entirety 
coupled to the scope amplifier and the 
only effect on the CRT is the motion 
of the line up and down as the con- 
denser is charged and then discharges 
through the grid resistor. In d.c. volt- 
measurements it is_ therefore 
necessary to observe how far from the 
base the line travels during the charge 
For calibrating purposes it is best to 
touch the battery voltage in the same 
polarity as the voltage to be measured. 
If a grid bias is measured, for exam- 
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Fig. 1. Scope pattern 
obtained when hori 
zontal scope gain is 
reduced to give only 
narrow vertical strip. 


Increase the usefulness of your scope by calibrating it 


to operate as a peak-reading, high-impedance v.t.v.m. 


R.M.S. PEAK-TO-PEAK 


35 l 

3.54 10 

6.3 17.8 
100 282 
110 310 
117 330 
125 352 


Fig. 2. Most commonly used peak-to-peak 
voltages and their equivalent r.m.s. values. 


battery 
and the 

volt- 
When- 


voltage 


ple, connect the negative 
terminal to the “high’ 
positive to ground. For 


side 
positive 
reverse the connections 
po sible the battery 


apes 
evel 
should be of the same order of magni 
tude as the voltage to be 
Errors may result when a 

tery is ed to calibrate i 
900 volts. In such cases 
attenuato 


measured 
5 volt 
scope 
measu 
vertical 


scope switch 


be used to change scales, but this 
not always accurate 

To perform a typical measurement 
like checking the cathode bias voltage 
of the horizontal output 
scope is first calibrated 
battery we adjust the 
control until the 


implifier, the 
Using a 3-volt 
vertical 
connection of the 
battery raises the line by six grid 
divisions. Now we know that 1 volt 
will deflect the two divisions 


gain 


line 


Fig. 3. Peak-to-peak vs. r.m.s. values. 
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When we vertical 
terminals to the cathode and ground 
rV set we find that the line 
jumps up to 19 divisions from its 
This mean that the 
age at the cathode is 9.5 volts Ina 


connect the scope 
in the 
base 
position volt 


similar manner any voltage up to 
about 600 volts can be measured with 

The 600-volt limit applies 
scopes and is based on the 
voltage rating of the input 


and the limits of the vertical scope at- 


the scope 
to most 


condense! 


tenuator 


A.C. Measurements 


Most a.c. voltmeters are only 
measuring the r.m.s 
ves, although 


scales, 


good 
voltages of 
have peak 
limited to 
measure the peak 


other 1 signal the 


some 
also sine 
signals. To 

Value of any 
simplest instrument is th 
Actually the 
measure all ax 
with greater 


scope 
used to 
peak orr.m.s 


scope can be 
voltage 
accuracy than most rea 
The prin- 
measurements is the 
here the input 


scope Is no longet 


sonably priced voltmeters 
ciple used in 
Same as in but 
condenser of the 
an obstacle to the signal so that more 
and 
result By connecting the signal un 
der test to the vertical termi 
nals, its amplitude, as well as wave 
shape, can be observed and measured 
clearly 

The source for calibrating the scope 
for a.c. is often built into the scope 
and available at a test jack on the 
front panel. While the voltage varies 
with different most service 
equipment uses 6.3 volts as the test 
signal 6.3 volts is the r.m.s. value 

(Continued on page 88) 
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A distortion figure of less than one-tenth of one per-cent 
and an output flat within + 1 db in this generator assure 


accurate checking of critical amplifier characteristics. 


type audio signal generators have 
been described in the literature, 
the majority have one serious weak- 
ness. They produce too much distor- 
tion to be used successfully for making 
harmonic distortion analysis on good 
audio amplifiers If the amplifier 
under test produces, say, 1% distor- 
tion and the signal generator’s output 
itself contains 1% distortion, analysis 
of the amplifier’s performance is prac- 
tically impossible. The amplifier out- 
put might, under these circumstances, 
contain anything from zero to two 
per-cent distortion. The exact value 
would depend upon whether the two 
distortions interacted to cancel or to 
augment each other. These deficiencies 
in these typieal generators prompted 
this author to develop a better-than- 
average Wien bridge oscillator subject, 
however, to the practical limitation 
that it could be built from commonly 
available circuit components 
This signal generator covers a range 
from 11 cycles-per-second to 120,000 
cycles-per-second in four overlapping 
ranges. Its output is flat within *1 db 
being one-tenth of a watt into a 600- 
ohm load from a 600-ohm source. This 
maximum level amounts to -+-20 db or 
7.74 volts r.m.s. From 70 to 50,000 
cps the distortion is less than one- 
tenth of one per-cent. Hum and noise 
are 20 db further down. 


Ais: JUGH a number of Wien bridge 
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simplified diagram of 


the triangular sym- 

of phase shift so that 
is driven by a regenera 
tive feedback loop while the drive 
the cathode is degenerative 
generative loop, produced by the Wein 
bridge, is frequency-selective. Through 


bol, yields 180 


1:3 exists at a frequency, f., 


Simplified diagram of the oscilla- 
Function of phase-shift ampli- 


At frequencies other than f, the 
transmission will be less 

If the gain from the grid of V; with 
respect to the output equals or ex- 
ceeds three, the unit will oscillate at 
a frequency determined by f,. If the 
gain is greater than three, the ampli 
tude of the output will build up until 
the amplifier circuits are overdriven 
into a region of grossly non-linea! 
operation. This produces, on the av- 
erage over a cycle, an effective gain 
of about three and an extremely poo! 
output wavetorm 

To prevent this distortion, ampli 
tude limiting in the region of linear 
operation is provided by the negative 
feedback loop. The negative feedback 
factor (essentially the ratio of Ry, to 
R,) is dependent on the output-signal 
amplitude. The cathode resistor, R 
is an incandescent lamp bulb. / it 
gets warmer when the power it dis 
sipates increases, its resistance in- 
creases. The power dissipated in this 
cathode resistor consists of two parts 
one from the quiescent current of V 
and the other from the current flow 
produced by the output voltage signal 
impressed across R, in series with R, 
Any increase in output signal level 
causes R, to warm up, increasing its 
resistance, and thereby increasing the 
amount of negative feedback. The 
effective gain from the grid of V, to 
the amplifier output is therefore re- 
duced. In a comparable manner a re- 
duction in output signal level will pro- 
duce an increase in effective gain. The 
key to this see-saw situation is the 
proper adjustment of R This feed- 
back resistor is set so that an output 
signal level will be maintained, not 
by driving the amplifier into non- 
linear operation, but rather by the 
compensating effects of the resistance 
variation in Ry. Any tendency for the 
output signal level to change will be 
reduced by the attendant changes in 
R,. This negative feedback loop there- 
fore holds the output level substan- 
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tially constant despite: (a) tube de- 
terioration; (b) supply voltage varia- 
tion; (c) change of amplifier gain with 
frequency, and; (d) mis-tracking of 
the Wien bridge elements as the bridge 
is tuned from one frequency to an 
other. 

Unfortunately the impedance pre 
sented by the negative feedback loa 
to the amplifier is rather low (about 
3000 to 4000 ohms) id the voltage 
with which it n riven is rather 
high (about 20 vol 1.8.) The low 
impedance is man ry because the 
total impedance } feedback loop 
must be about three nes the resist 
ince of the cathode bias resistor, R 
Using less signal to drive the feedback 
loop results in drift in the oscillator 
output level The de velopment of 20 
volts across 3000 ohms does not sound 
like much of a problem, unless you 
want to do th a single ended- 
stage and end up with less than on 
tenth of one per-cent distortion. How 
evel given enough gain inside the 
feedback loop the ce generative feed- 
back loop will assume the extra re- 
sponsibility of cleaning up the ampli- 
fier output stage. Since a regenerative 
feedback loop is also involved, the 
distortion reduction produced by the 
negative feedback is not so great as 
might be expected. This can be dem 
onstrated mathematically 

For the fundamental frequency 
the distortion reduction is zero; and 
for the second harmonic it is less than 
half of what ight have been ex 
pected It is iis loss of feedback 


near the fundamental that causes 
poor gene rators to lox k in on various 
harmonics of the power supply fre 
que ncy 

At low frequencies yet another diffi 
culty arises. The lamp, R,, itself pro 
duces distortion. The power dissipated 
in the lamp varies over a cycle ot 
output voltage The lamp can and 
does warm up and cool down during 
the time of a low-frequency cycle 
This varies the amount of feedback 
and distorts the output signal. During 
a positive half-cycle the lamp in 
creases in resistance the feedback 
factor goes up, the effective gain 
comes down, and the waveform is 
compressed. On the negative half of 
the cycle the waveform is expanded 
This disfigurement is essentially sec- 
ond harmonic distortion, generated in 
a feedback loop component as a varia 
tion in the amount of feedback No 
design for increased gain of those ele 
ments circled by the feedback loop 
will in any way reduce the resulting 
distortion 

The isolating amplifier used to sep 
arate the oscillator proper from the 
generator output in most units is an 
additional source of hum, noise, and 
distortion. By eliminating this buffer 
the unwanted signals it produces are 
also eliminated. Unfortunately using 
the oscillator output stage for the 
generator output point places an addi- 
tional load on that stage and increases 
its distortion product 

Typi il Wien bridge oscillators em 
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23500 ohm, 1 rewound res 


6000 ohm o 


Attenuator (see Fig. 4 and text) 


600 ohm T-pad (see text 
12,000 ohm w. res 


200 ohm, 10 w. wirewound pot 


117 ». dial lamp text) 


10 megohm 
1 megohm 
100,000 ohm, 
10,000 ohm ’ I iPower trans 
5000 ohm pot @ 2 amps.; 6 3 amps 
_R R R 47 OO CH 10 hy 4 a lter choke 
R 100,000 ohm § D.p. 4-pos 
I megohm } OI? tube 
} OSI? tube 
} 1614 or 6L6 tube 
} SY 3 tube 


56.000 ohm 


>” 


000 ohm 


Fig. 2. Circuit diagram of the audio generator. R, is a 117-volt. 3-watt pilot lamp 

(see text). Circuit of R.,, the stepped attenuator, is in Fig. 4. Note the use of a 

cathode followet driven by a voltage gain pentode, instead of the usual power tube. 
ploy eltner a power pe ntode or a beam two or three found in the usual ven 
tetrode for the amplifier section. This erator Feedback inherent in the 
generator uses instead a voltage-gain cathode follower yields an amplifier 
pentode driving a cathode follower section with greater gain and less dis 
The cathode follower is a triode-con tortion even before the application of 
nected beam power tube. The ampli over-all negative feedback 
fier section has a gain of about 3 The actual schematic diagram of 
instead of the more typical figure of the generator is shown in Fig. ‘ \ 


Top view of the low-distortion audio signal generator. showing roomy parts layout. 
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Fig. 3. Harmonic distortion and noise measurement of the audio signal generator. 
The measurements are valid for all levels including maximum output of 0.1 watt 


into a 600-ohm load. 


i11 ohms, 
ohms ry 

491 ohm, ' 

121 ohm, \y w. res 
R 5373 ohm, Vo w. 
38.4 ohm, Vz w. res. 
#- pols pos 


R 
422 
R 


shorting-type rotary sw. 


See text Values must be within 1% 


Fig. 4. Circuit of attenuator. R,,, Fig. 2. 


because of 
The ampli 
6SJ7 and a 


6J7 tube as cd for V 
the grid cap construction 
ection consists olf a 
1614 ‘(or 6L6) A group of 600-ohm 
T’-pads from the 1614 cath- 
ode by a 600-ohm resistor, is connected 
to the output 


her 
isolated 


terminals through a 
continuously variable 600-ohm T'-pad 
Three fixed pads of 10, 20, and 30 db 
attenuation are used. Resistance values 
to the nearest ohm are indicated both 
in the parts list and in Fig. 4 which 
the fixed attenuator wiring in 
schematic detail The author 
structed his own pads using a variety 


shows 
con- 


A close-up view, showing method of mounti 
tuning condenser. See text for details on 


Residual distortion is 0.02%; 


rise at ends is discussed in text. 


These 
the de- 
attenuation approximately 
the desired impedance From 

it is recommended that a dec 
attenuator be purchased 
ing puzzles with 
appealing 

The 


structed 


of » Watt composition re 


‘SISTOIS 


resistors were selected to give 


sired and 
‘ xpe- 
ide 
unless solv- 


a resistance bridge is 


condensers 
bolting to 
three-gang 500-nalfd -per-section tuning 
with sheet 
Since 
ally 
the 


tuning 


were 
by rether two 
condensers brackets of 
iluminum (see 
the 
connected 
rrid of J rhe 
mounted rami 
tor suli it 
On ef 

wheel is 


photo rraphs) 
electric 
wired to 


rotors are thereby 
they must be 
entire assembly is 
stand-off 
from the 
shaft a 


These wheels 


on insula- 
chassis 
dial 
are 
by a dial 
which rap 
ulated shaft 
volves in two panel bear- 
the front panel and the 
1luminum bracket holding 
frames. This 
tion may be seen in the photographs 
An indicating dial was by 
mounting a circle cut from a sheet of 
polar co-ordinate graph paper on 
of the dial wheels 

With two pentodes and the cathode 


large 
mounted 
interconnected driven 


cable several tul ; of 


around a '4” in 
trol shaft 

ngs, ome ll 
in the 
condenser 


This con- 


other 
the construc 


devised 


one 


ng and ganging the 
condenser changes. 


follower a gain of about 380 
before negative feedback is 
teducing this gain to three 
that a maximum of 42 db of feedback 
has been applied. If values of 
pling or filtering condensers 
changed, it is 


exists 
applied 


means 


cou- 
are to be 
recommended that a 
regulated power supply be installed 
Otherwise you may have to contend 
with low frequency 
few cycles-per-minute 

The distortion data 
unit is presented in 
inevitable rise in low 
tortion Is apparent, a 
distortion having 
cps. The lamp-bulb distortion 
seem to be creeping in at an 
high frequency. Howevs ven at 


oscillations of a 


iuthor's 
The 
dis- 
rise in 
300 


on the 
Fig 3 


freq iency 


occurred around 
might 
unduly 
100 
U.Ub ‘ 
Had 


amplifier 


this effect contributes 
to a total distortion of 

the residual distortion 
been around one-tenth of one per-cent 
the 
Starting to show 
As it is, the residual 
attributed to 


cps 
in the 
lamp distortio1 

up arou 
d 
the amp! 
is around 0.02‘ 
wisdom of 
and the c 
just a pentode 
at highe 
of gain due to 
the 


fee db if k 


having 

ithode fol 
The 
frequencies 
shunt <¢ 
down the ib 


ipar 
gain 


roes 


loop to contro 1 


In addition, t 


change 


teriorates 

capacitances 
Lor tubes so 
more disto! 
Howevet a 
than 
50.000 


curves the 
duce 
put 


less 


tion for 
distortic 
one-tenth of one 


cycles adeq 


seems 


cially since most commer‘ 
distortion meters will re 

than 
such 


cy les 


0.10° distortion 


measurements or 


il mor 

1e equipmen 
very 
distorted output is 
That this 
and noise) is 


satistactory 


distortion 
still a 
tion of the i 
output levels has proved ol! 
portance 


even 


output 


Under-chassis view. showing parts placement. condenser shock 
mounts, and attenuator assembly. All wiring is point-to-point. 
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By 
WARREN PHILBROOK 


NE of the most 
and yet one 
in service shops or 
the “Q 
mining the 
the distributed capacity of a coil 
instrument to be described 
the Heath QM-1 
to simulate 


useful instruments 
which is seldom seen 
ham shacks is 
meter, capable of deter- 
inductance the “¢ and 
The 
known as 
enables a technician 
conditions actually en- 
countered in practical circuits. In ad- 
dition, the unit is capable of measur- 
ing the performance of a coil or 
itself The 
ments are made at the operating fre- 
quency actually encountered in the 
practical circuit under 

Thus, for example, during the de- 
sign of a broadcast receiver. the loop 
antenna which is to be used with the 
instrument checked for its 
and for 
Y” due to the proximity of the 
sis and other 
tenna 
signs of loop antennas 


con- 


denser by latter measure- 


obs« rvation 


may be 
frequency coverage loss of 
chas- 
components to the an- 
there are many de- 
their perform- 
ances and behavior be compared 
by noting the indicated “Q In addi- 
tion, the distributed 
antenna 
mined. 

It is also convenient to have an in 
strument which is capable of deter- 
mining the effective capacity of a 
tuning condenser Of equal impor- 
tance is the determination of the 
minimum capacity, and made 
known by direct substitution 

The “Q” meter has a wide field of 
application in TV servicing. The most 
common methods for testing peaking 
and chokes are to 
to substi- 


Because 
may 


capacity of the 


loop may be readily deter- 


this is 


coils, wavetraps 


measure their resistance o1 
tute one that is known to be good for 
the suspected part. Besides the delay 
often encountered in sub 
stitute part, the original part may be 
and the circuit fault may be 
elsewhere, but the technician 
know this until he makes the substi- 
tution. A quick method for checking 
the most critical value of the part is 
much resting the re- 
sistance ol 
tive since a few shorted turns will not 


securing a 


good 


won t 


more efficient 


a coil is not always effe¢ 
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The Heath Model QM-1 “Q” meter which can be used for 


measuring capacity as well as the “Q” 


and inductance of coils. 


The "Q” meter saves many hours on a radio and TV 


service bench testing those hard-to-check parts. 


change a coil’s resistance appreciably 


particularly if it has low resist 
begin with—-but it will change its in 
ductance and “Q Peaking coil 

a good example of this; their 

ance is in the neighborhood of 10 
and may vary a few 
way. A few 


not decrease 


ance to 


chms ohms 


either shorted turns will 
such a low resistance 
Howevel! thei 
ot at) 


appreciably induct 


ince is on the ordet micro 


henrys and this may be noticeably re- 
duced by even two 
most TV receiver 
and service data include the in 
ductance of peaking coils (and usually 
not the this is an ideal 
way to test such components 


TV width coils 


shorted turns 


Since schematk 


will 
resistance) 
horizonial 


linearity 


Fig. 1. 


and choke coils may 
with the Y 
The service technician will 

edly many 
plications for the 


coils 


wavetraps 
alse De tested meter 
undoubt 
discovel more useful ay] 
mete! 
experienced in its use F< 
example, the 
make a series of “Q” and inductance 
measurements on good deflection yok« 
and horizontal output 
coils in operating TV 
pass through his shop. If he lists the 
obtained, the next time he 
works on a set with what he 
is a faulty 
take a ‘ Y ind compare 
it with the value he has listed for a 
yoke in a similar circuit. This 
(Continued on page 98) 


once he has 
bec ome 


service technician can 


transforme! 


sets as they 


values 
Susy ts 
deflection yoke he can 


measurement 


good 


Schematic diagram of the Heath Model QM-1 “Q” meter described in text. 


Mac's RADIO 
SERVICE SHOP 


By JOHN T. FRYE 


o|} 


I 


\WEEEY, 


boss, 


addressed his 
you doing with 
transistor experiments?” 


Mac,” Barney 
“How're 
your 

“I'm learning about as fast as you 
could expect for an old dog,” Mac 
said as he glanced up from the width 
coil he was installing. “The hard thing 
for me is to quit thinking about them 
as tube substitutes. I keep wanting 
to use transistors in straight tube cir- 
cuits instead of working out new cir- 
cuits designed for their peculiar char- 
acteristics. But why do you ask?” 

“Well, I've been reading a few ar- 
ticles on them myself, but one thing 
has me stymied: I simply can't get 
this business of ‘hole conduction’ 
through my head.” 

“For a man already equipped with 
a hole in the head that ought to be 
easy Mac murmured 

“Never mind the cracks, Wise Guy,” 
Barney exclaimed. “In my book a hole 
is a large chunk of nothing, and how 
‘nothing’ conduct ‘something’ 
even though that ‘something’ is only 
electrical current throws me. When 
I think about it for a while I get that 
same too-many-rides-on-the-merry-go 
round feeling I always have when I 
try to picture limitless space. Do you 
suppose you could straighten me out 
on this hole-conduction thing?” 

“I can try,” Mac said. “You know 
that an atom consists of a_ positive 
nucleus and a number of electrons 
circling around that nucleus. Normally 
the total negative charges of these 
electrons just balance the _ positive 
charge of the nucleus and so produce 
a net neutral charge on the atom 
The electrons occupy various orbits or 
‘shells’ at different distances from the 
nucleus. Those in the outermost shell 
are called valence electrons, and they 
can be thought of as sort of combining 
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can 


PERAMBULATING HOLES 


hooks that permit fastening the atoms 
together in a stable structure 

“For example, each pure germanium 
atom has four valence electrons, and 
each of ‘pairs’ with a simila 
valence electron in an adjoining atom 
lattice that fits to 
gether as neatly and completely as do 
the similar checker 
board 


these 
to constitute a 
squares of a 


“Suppose now we introduce into 
this geometrical paradise an impurity 
atom that has five valence electrons 
When this five-sided stranger 


fit in with our 


tries to 
four-sided germanium 
atoms, it doesn't quite come off. Four 
of the valence electrons of the im 
purity atoms can tie in with 
electrons of four germanium 
but that leaves a single 
tron kicking around loose like a lone 
stag at a high school dance. The only 
way this unattached electron can pair 
with another valence electron is by 
first casting loose that electron’s part- 
ner to go wandering around. It is kind 
of like the game of Pussy-wants-a 
corner. Since there is one more player 
than there are corners, one player al- 
ways lacks a place to stay. When we 
add several five -valence - electrons 
atoms to pure germanium, we create 
a number of these unattached 
trons in the mixture. The presence of 
these extra negatively-charged 
trons gives the material a 
nantly negative charge, and we call it 
n—-for negative—-type germanium.’ 

“But what's all that got to do with 
holes,” Barney interrupted impa- 
tiently 

“Keep your shirt on; I'm coming 
to that,”” Mac admonished. “Suppose 
we inject an impurity atom with only 
three valence electrons into our pure 
germanium. This three-sided atom 


valence 
atoms 


spare elec 


elec- 


elec- 
predomi- 


will not fit into our 
manium atom structure any 
than did the other type of impurity. 
Each of the three electrons 
of the injected atoms can combine with 
a valence electron from a neighboring 
atom to form a pair, but there will be 
a fourth neighbor that will have no 
electron with which to pair; in other 
words that particular locality will be 
one electron short 

‘Remember 
manium the 
charges were balanced 
where the electron 
ists, there will be 
‘hole,’ 
sults 


four-sided ger 
better 


valence 


that in our pure ger 
positive and negative 
Now, at the 
shortage ex 
a positive ly-charged 
for a positive charge 
when we remove 

charged electrons—-in fact, you can de 
fine a positive charge as a deficiency 


Spot 


always re- 
negative ly 


of electrons 
“~~ kay so 
now 


hole; 


you make it move,” Bar 


you've created a 
let’s see 
ney challenged 

Mac arranged a row of ten rami 
condensers on the bencl 
Then he 
from the left 

“Let's pretend this gap 
I took the condenser 
in the 
what 


about an inch 
apart removed the second 
from which 
represents a hole 
germanium he “Look 
happens when | slide #3 con 
denser over into the place of the 
ing #2: the gap has moved one space 
to the right If #4 condenser is slid 
to the left our to the 
right. We can keep right on sliding 
condensers to the left into the gap 


said 


miss 


gap moves again 


and the gap will continue to move 
the right until it end of 
the line Be sure and that the 
gap moved only when a condenser 
moved; yet each moved 
only inch while the gap 
moved from one end of the line to the 
other 

“That's exactly how the 
charged hole moves through the ger 
manium A valence electron from 
an adjoining atom is attracted into 
the hole and filis it, but in doing this 
hole at the 
where it came. For all practical pur 
poses, the hole jumps from 
this moving electron is to 
was. Another electron plugs this new 
hole and creates another hole at its 
former resting place In this fashion 
skipping from atom to atom, our hole 
moves through the germanium. Except 
for the fact that its charge is positive 
instead of negative, we Can 
exactly as we do an electron It will 
seek a negative electrode just as an 
electron seeks a_ positive 
Material containing a large number of 
three-valence-electrons pre- 
dominantly positive and is called p 
for positive—-type germanium.” 

“You know Barney grudgingly 
admitted, “I think I'm beginning to 
understand how this hole 
works. Now why don't you go on and 
brief me on the whole subject of how 
transistors tick?” 

“Oh no you don’t!” Mac said firmly 
“As Confucius really said, ‘When I 
have presented one corner of a sub- 
ject, and the pupil cannot of himself 
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reaches the 


condense! 


about an 


positively 


it leaves a place from 


where 
where it 


treat it 


electrode 


atoms 1S 


business 


make out the other three, I do not re- 
peat the lesson.’ You said the thing 
that puzzled you was the idea of holes 
and how they moved about. Now that 
is cleared up, you can go back and 
reread those magazine articles on 
transistor theory and possibly get 
more sense out of them. Anyway, I'm 
on to your little game. You are try- 
ing to keep me talking so I won't 
notice how long you have been on that 
little set What's the matter with 


I'm trying to find out,’ 
artly. “The little cuss 
what you might call confus 
symptoms. It has no pep on weak 
Stations; yet it overloads on strong 
stations. When I noticed the overload 
ing I checked the a.v.c. voltage and 
found a very funny thing: On weak 
stations or even on no station at all 
the voltage on the a.v.c. bus is two or 
three volts hig! yet when I tune in 
the local station, this voltage only 
goes up a few more volts. The resis- 
tors in the a.v.c. system are all nor- 
mal in value l unsoldered the con- 
densers and checked them for leakage 
without finding any; and I've tried 
substituting all new tubes. You got 
any bright ideas?” 
“As the French say, ‘When in doubt, 
cherchez la diagram’,” Mac remarked 


as he slid a service manual from the 
shelf and flipped it open. He studied 
the diagram of the little set intently 
for a few minutes, compared the pic- 


tured view of the bottom of the re- 
ceiver with the set itself, and then 
shut the book 

“Put the vacuum tube voltmeter on 
the a.v.c. bus again,” he told Bar- 
ney 

The boy clipped the meter to “B- 
minus” and the a.v.c. lead and ob- 
tained a reading of arounc six volts 
even when no station was tuned in 
When the local station was being re- 
ceived, this value rose to only eight 
or nine volts and the reception be- 
came distorted. While watching the 
meter, Mac reached over and placed 
his finger on the stator of the oscilla- 
tor tuning condenser. Immediately the 
meter needle fell back to a reading of 
about one volt. When the finger was 
removed, the pointer jumped back up 
to the original high value 

“What does that tell you?” Mac 
asked Barney 

“Only that when you kill the oscil 
lator the a.v.c. voltage returns to nor- 
mal. Do you suppose that the oscilla 
tor is somehow feeding through to the 
diode detector and is being rectified 
and is causing that high a.v.c. volt 
age?” 
“Hardly seems likely,” Mac de- 
murred “And that still would not 
explain the fact that you cannot de- 
velop enough voltage on a strong sta 
tion Take the noise-locating probe 
of the signal tracer and check this 
little mica condenser right here.” 

Barney switched the signal tracer 
to the “Noise” position, which placed 
a voltage of about two hundred volts 

(Continued on page 117) 
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PARTS REPLACEMENT GUID 


TV POWER TRANSFORMERS 


Concluding the list of power transformers used in TV sets 
and their replacements available from most distributors. 


All doto wu j ed by the ports manufacture ed 


RECEIVER MER. CHICAGO HALLDORSON MERIT TRIAD THORDARSON 
Part No. Part No. Part No. Part No. Part No. Part No. 


PHULCO 


32-8303 PO71IT T.26R00 
32-8364- 

32-8376 P9725 T-26R19 
32-838) 

32-8391 P9725 

32-8411- P9711 T.26R19 
32-8417 P9727 

32-8423 P9713 - T.26R00 
32-8429 

32-8452 T-26R21 
32-8468 F5905 


32-8469 P9737 
32-8481 P9737 
32-8488 P9737 


RCA 


7874 

37048 
71415 
71772 
71975 
72177 
73567 
73601 


7.26823 


T-26R19 


74046 
74143 
74586 
74874 
74949 
74981 


T-26R19 
T-26R00 
T-26R00 
T-26R00 
T-26R19 
T.26R00 


wee be eb me ek be ee 


75084 


T-26R00 


75207 
75508 ’ T-26R19 


75566 
76429 
76495 - T-26R00 


91975 
940762-1 


RAYTHEON 


8.12D-19250 

C-12A-17822 TP-355 T-26R23 
C-12A-18399 TP-360 T-26R19 
C-12A-18839 TP.360 . T-26R19 
C-12A-.19942 TP-356X - T-26R00 
12A-18839 T-26R21 


SENTINEL 


22€30 T-26R23 
22€43 T-26R00 


22€53 


22E56 


SILVERTONE 


52C-185 P9702 P-3169 
A-1098 P9717 

A-10109 TP-360 P9705' P-3069 
M-52C199 TP-370 P9708 P-3169 
N-22397 TP-225 P-3070 
N-23837 TP-315 P9715 

N-23840 FO-6101 F5516 P.2948 
R-65432 PH-70° P9213 P.3048 
R-65463 TP-395 P97 191 P-3059 
R-66191 PH.70 P9213 

R-67304 P9213 P-3059 
R-70190 TP-395 P9719 P-3053 
TR-21 P-3148 
TTR-105 TP-355 P9713 P-3063 
TTR-170D P9731 T.26R00 
TTR-182D TP-405 & P9731 P-3078 T.26R00 

FO-615 

TTR-188D TP.360 | P9711 P-3059 . T-26R19 
W-508060 TP-375 P9717 P-3067 . T.26R19 
wW-508702 P9717 P-3067 

W-509380 TP-370" P9705 P-3055 


TV-24R98 
T-26R19 
T-26R19 
T-26R00 
T-26R21 
7.26821 
T.21F12 


T-26R 19 


* Add series resistor. ¢ Drill new mounting holes Use universal mounting brackets Use resistor 
n rectifier plate lead 
(Continued on page 70) 


A TRANSISTOR “ELECTRIC 


LOUIS E. 


Fig. 1. Over-all view of “organ.” Both 
hands are used to operate instrument. 


An interesting project for the experimenter, this battery 


operated unit requires few parts for its construction. 


LTTHOUGH the device shown in Fig 
l is not an “organ” in the 
sense of the word, it is capable of 
producing when operated by a 
person of moderate skill. In fact, the 
operator 


truest 
tunes 


skilled musi 
The average person, with a lit- 
tle practice, can “pick 
playing one note at a time 
As a toy, the 
is of real value. The author has sev 
eral times turned his model 
his children, who enjoy playing with it 
in preference to their more 
tional toy pianos, toy xylophones toy 
guitars, and other toy musical “instru 
But the value of the device as 
a toy is not limited to its appeal 
‘hildren. Although the output is ob 
tained through a loudspeaker, the vol 
ume is not so 


need not be a 
cian 
out’ 


tunes, 


“electric organ’ shown 


over to 


conven- 


ments,” 


high as to prove dis 
tracting to the parents. The children 
an “make music” to their little hearts’ 
content while the parents, in an ad 
joining room, can watch television, 
listen to the radio, or even read, with 
out distraction 

Another reai advantage of the “elec- 
tric organ” shown is its independance 
from the power line, and the fact that 
there is relatively no danger of 
tric shock. Nor is the design such 
that the battery used has to be re 
placed every day or so. With average 
use, the battery should last its normal 
“shelf life.’ 

These desirable characteristics, for 
a toy, have all been made possible by 
utilizing a Raytheon junction transis- 
tor in a simple osciliator circuit. As 
can be seen by reference to the sche- 
matic diagram, Fig. 2, relatively few 
other parts are required for the opera- 
tion of the unit. 

Referring to the schematic diagram, 
Fig. 2, a type CK722 transistor is con- 
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elec 


nected as a modified grounded-emitter 
Hartley oscillator The 
connected through pus! 


S. to the positive 


emitter 1s 
button switch 
terminal of a small 
and the col 
through 
of the transformer (T,) primary wind 
ing to the me 


hearing-aid type battery 


lector is connected one-half 


gative terminal of the 
battery 
The 
operation 1s obtained 
half of the transforme: 
ing, which is connected 
pling condenser ( 
transistor 
Resistors R to R 
with the desired re- 
selected by 


iback signal for 

from the other 
primary wind 
through col 


to the base of the 


necessary Le¢ 


“base 


serve as 
return” resistors 
sistance 


push-button (S 


depressing the 
proper to S:). If tog 
gle switch S, is thrown, the “base re 
turn’ becomes R, and R, in 
Since R, is variable, the total 
resistance value can be adjusted from 
the value of R, to the sum of R, and 
R, or from 8200 ohms to than 
2 megohms 

The 3” PM loudspe iker is connected 
to the proper secondary 
winding of T Transformer T 
serves both as an “oscillator coil” and 
“output transftorme! 

In operation, one of the resistor 
switches, S, to S;, and the power 
switch, S,. are thrown simultaneously 
Battery current can then flow 
two paths 

Part of the current flows through 
the “base return” resistor and the 
base-emitter of the transistor, estab- 
lishing the bias current for the tran- 
sistor. The amount of bias current ob- 
tained depends on the battery voltage 
and the total impedance of the resis- 
tor plus the internal base-emitter im- 
pedance of the transistor. Since the 
external resistor generally has a 


resistol 


series 


more 


taps on the 


thus 


as an 


ovel 


ORGAN” 


GARNER, JR. 


value than the internal im- 
pedance of the transistor base-emitter 
circuit, the base current, for practical 
purposes, can be said to depend pri- 
marily on the size of the “base return” 
resistor. 

Current also flows over the path in- 
cluding half of the transformer pri- 
mary Winding and the collector-emit 
ter circuit of the transistor. This is the 
collector current and its value depends 
primarily on the amount of base cur 
flow (as well ! ie battery 
voltage). 


greatel! 


rent 


Any changes in collector current ir 
duce an a.c. voltage in the primary of 
transformer T This volt: is cou 
pled through condenser C the 
of the transistor, adding an a.c 
ponent to the d.c ent, and 
causing corresponding chat s in col 


base 
com 
base cl 
lector current 
ditions for 


Thus, the basic con 
oscillation are set up 
positive feedback from output to input 
circuit, coupled with stage gain 
The frequency of operation 
on the 


the transforme! 


a pends 
transistor characteristics on 
used, on the value of 
coupling condenser C 
of the “base return’ 


any ol 


and on the size 
resisto1 
rmit 
In pr 
has been found easiest to \ 


these factors pe 
| 


quency to be change 


of the “base return” re 
selection of resistors (R 
corresponding switches (S 

Where a 


sistor is used 


continuously variable re 
(R,), the frequen 
wide ran In 
the output 
continuously 


can 
be easily varied over 
the model shown 
cy can be varied 
ibout 20 cps to about 10 ke 
by adjusting R 

The frequency of operation bears an 


irequen 
from 
simply 


inverse relationship to the size of the 
“base return” that is, as the 
value is reduced, the frequen- 
cy of operation increases 

At the same time, the base current 
(and hence the collector current) in- 
Thus, at high frequencies the 
battery current drain is several times 
greater than at lower frequencies. It 
is this characteristic that makes it 
necessary to provide a fixed 
(R.) in with the continuously 
variable control. Thus, R:, although 
limiting the maximum frequency of 
operation when the variable control 
is used, also limits the maximum base 
and collector current and thus serves 
to protect the transistor from damage 

Since oscillation is obtained by 
means of “brute force” feedback 
rather than by employing a tuned cir- 
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resistor 


resistol! 


creases. 


resistor 


series 


the signal obtained is not a sine 
Rather, it is extremely rich in 
harmonics. The exact waveform 
tained varies with frequency, and also 
with the the tran- 


and 


cuit, 
wave 
ob- 


characteristics of 
used 


Construction Hints 


Because of the simplicity of the cir- 
cuit, duplication of the model should 
prove at all difficult for the 
The al care that 
exercised is when installing 
the transistor. If the 
dered directly into the cir 


sistor transftorme! 


not aver- 
technician 


must be 


oniy re 
transistor is sol 
‘uit (instead 
used) 


that 


socket being 
taken 


not ov 


of a especial care 
the 
erneé | 
Circuit layout, lea ngth 


must be 


it ads 


transistor! 
are 
and lead 
completely non- 
however, 


irrangement all ars 
critical It is 
that 
I< llowed 
The 
bled in 
cabinet 


suggested 
standard good wiring practice be 
has been assem- 
ICA front 
and easily obtained push but- 
the 
push-button 
the 


“tome 


author's model 
standard sloping 
ton switches used tor 
keys.”” A different color 
(black) was used fo 
than for the 
red push-buttons were 
provided, plus a 
contro! (R,) 
builder may 
angement of keys and 
feels is desirable. An ingeni- 
technician diffi- 
culty in modifying toy 
the 


rest 


irious 


power” 
keys 


used 


key (S8,.) 
S. to S 

Six notes were 
variable 


prospe ctive 


nere} 
continuously 

Ihe use 
iny irl 


which he 


Cast 
should have no 
tne 


switches 


ous 
keys of a 
for 
the 
the case of 
the loud- 
within the 
could be 


sloping 


piano to serve as 
“electric organ,” assembling 
yf the 
he piano. If space 
Spe ake could be 
piano 


mounted 


components within 
permits 
mounted 
toy 


Cast otnerwise it 


separately (a panel 


mete! 


case makes an excellent “baffle 


ar adas speaker) 

If preferred, a 5”, 6 8” I 
speake! may be 
$ speaker 

The transformer: the 
is of the “universal replacement 
with a multi-tapped 
ing If the builder 
transforme! he should 
with loudspeaker connections to 
different the pair 
ing the best 

Although six “keys” (and 
SIX are provided in the 
model shown, any number of keys may 

simply by adding 
and different value 
Thus, if a child’s toy piano is used as 
the a different note can be 
supplied by every key on the board 

Since the frequency (tone) of the 
note obtaine d as each key is depressed 
depends not only on the size of the 
return’ (R, to R.) but 
the characteristics 
transisto1 


large) 
place of the 


1uthor 


used in 
the 


used by 


used by 
autnor 

type 
wind 
similar 
experiment 
the 
giv 


secondary 


uses a 


taps, « hoosing 
results 
only 

hence notes) 
be used more 
switches resistors 


basic unit 


‘base resistor 
also on individual 
of the and 
there is no simple 
mining the size of 
advance. Rather, they are determined 
experimentally after the unit 
and tested 
Two methods 


choosing 


transformer 
deter- 
resistors in 


used way of 


these 


is wired 


may 
resistors If 


be employed for 


these the com- 
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pleted unit is to be used primarily as 
the resistor values may be 
arbitrarily without regard to 
notes obtained. This method was 
the author’s model. A 
of resistors having values of 150,000 
170,000, 190.000. 210.000. and 260.000 
ohms were used 

On the other hand, if the 
intends to use the completed unit to 
play actual tunes key should 
be adjusted to give the desired musical 
This can be done either by 
a potentiometer! to determing 
proper value, later 
nently installing a fixed 
by using a rheostat for each 
The method is the more flex- 
ible as it permits readjustment at any 
time, but is the more expensive 
separate potentiometer! 
sounded 
the frequency of various 
musical refer to “Fun with a 
Home-Built Electronic Organ,” by Jim 
Kirk, Rapio & TELEVISION News, March 
1953.) 

rhe 


was included in 


a toy, 
chosen 
the 


used in series 


builder 
each 
note using 

the 
resistor perma 
resistor or 
resistor 
Sé cond 


also 
requiring a 
note to be 
For 


notes, 


for each 
(Note 


variable control 
model 


continuously 
the 
a novelty than for any serious 
However 


author's 
more as 
it does permit un 
and 
omitted, as 


purpose 
usual tonal effects to be obtained 
either retained o1 
the builde 
may even wish to provide 


may be 


desired by Some builders 


several such 
controls 


Operation 


model a 
such, 
the 
one ofl 


In the 
switch, as 
tather 


becomes 


author's separate 


power has not been 


prov ide d 


(S.) 


powel switch 


the “playing 
keys 
To sound a particular note, the de 
key (S. to S;) and the 
(S.) are depressed simul 
They held down 
sound desired interval 
note full 
and then together 
Fither finger of hand may 
be used, in approved “hunt and peck 
typewriter style, or the fingers of both 
hands may be employed to cover all 
the operating “keys.” The latter tech 


sired “tone 


“power key 


taneously are long 
the 
half 


released 


enough to 


(quarter note note, 


etc.) 


one each 


Fig. 3. Internal view of unit. 


The “organ” 


5 CK 722 ave 


bh 2 megohm carbon pot 

R 8200 ohm, ' > w@. res 
Ry, Ry, Ry, Ryo RAR y » 
teat for values 
O1 wid. dis« 
Output 


4000-10,000 


carbon 


cond 
push-pull plates 
(Stancor A-3856 


ceramic 
trans single oF 
ohms to ¥« 
or equir 
S.p.st. toggle sw 
ss. &.. Sf push-button se 


Burgess U-1é 


Spot 

volt hearing-aid battery 

3” PM loudspeaker 
Junction-type ( Raytheon 


fransistor 


Fig. 2. Schematic of transistor “orgen.” 


considerably more 


than 


nique requires 


practice to be used successfully 
the former 
To use variable 


switch (S,) is 


the continuously 
the 


One 


toggle 
note at a time may be 
the knob (on the 
the case in the author's model) 


control 
thrown 
sounded by rotating 
side of 
to the then depressing 
key sa If a 


desire ad 


desired position 
releasing the 
changing 
key” is held down whilt 
the control knob is rotated back and 
forth. Quite eerie effects can be ob 
tained by doing this 

Since 


and 
continually 
the 


“power! 
note 1s 


“powerl 


than 
essentially 


depressing more one 
key” at a time 
two or more resistors in parallel 
considerable change in and 
the the note 
results enables the 


tonal ef 


tone con 
nects 
resistance 
frequency ol 
his 
unusual 
fects by depressing two 
of the “tone keys 
Other effects may be 
ing the continuously variable 
in conjunction with the _ individual 
“tone keys” (by throwing toggle switch 
S, and then depressing a key 
and the “power key” simultaneously) 
0 


hence in 
sounded 
operator to achieve 
three, o1 
sirrultaneously 
obtained by us 


more 


control 


“tone 


is housed in a standard instrument cabinet. 


Gloualional SAORT-WAVE 


Compiled by KENNETH R. BOORD 


HE INTERNATIONAL SHORT- a self-addressed envelope for reply 
WAVE CLUB, London, is now Japan—-The Japan DX Radio Club 
carrying on its second short-wave Box 7, Nerima, Tokyo, Japan, pub- 
station popularity contest. Until July lishes an Overseas Edition of its bul- 
31, all short-wave listeners through- letin (in English); welcomes members 
out the world—whether members of from throughout the world. (Ishika- 
ISWC or not--are invited to write wa, Japan) 
down names of their three favorite USA—The annual outing of the 
short-wave broadcasters: in as few United 49ers Radio Society will be 
words as possible, explain why the July 18 at the farm of Jim Pickering, 
No. 1 choice is the favored station Highstown, New Jersey 
then mail this vote to Arthur E. Bear i 
Secy., ISWC, 100, Adams Garden Es Around the World 
tate, London, S.E. 16, England. Suit Albania—-Radio Tirana, 7.850, 6.560 
able prizes will be awarded for best now has news 2345-2400. 1415-1430 
explanations, and results will be an- (Pearce. England) 
nounced in the August bulletin of Anglo-Egyptian Sudan tadio Om- 
ISWC durman listed 524 ke 6.437, 7.600 
Pars gives schedule as Arabic daily 2315- 
Club Notes 2345. 1130-1430: Fri. only 0300-0430. 
England Headquarters for the In- 0900-1000; Sun. only 0300-0400 in 
ternational Short-Wave League is 86, English on Fri 230-1300, Sun. and 
Barrenger Road, London N. 10, Eng Wed. 1115-1130. (Hardwick. N. Z.) 
land; editor is J. Eric Alban, G3JEA Angola—-Radio Clube dé Huilla 
85, Inverness Terrace, London, W. 2 10.048, noted 1335 with talk in Portu 
England. (Monitor) W. A. Wincheste 
1, Woodgate Road, Eastbourne, Sus 
sex, England, head of the ISWL Cor- 
respondence Bureau, would be glad 
to hear from anyone interested in 
corresponding with persons in other 
countries (list choice of countries); 
in IRC should be enclosed, along with 


eit abo ’ w th 
means frequet 5 ap 


This attractive Listening Post of veteran DX-er J. W. (Jack) Sherman, Tampa, Florida. 
is built around a National HRO. Sherman has an ingenious system of antenna masts 
and towers, all built so they can be lowered to the ground and anchored safely in 
about five minutes to avoid hurricane damage to his rather elaborate installation. 


guese; often has severe CWQRM 
(Pearce, England) Closing 1600 with 
“A Portuguesa;’ measured 10.046 
(Earnhardt, N. C.) Luanda, 11.862A 
was noted recently on extended sched- 
ule to 1830 closedown. ( Niblack, Ind.) 
Mercier, France, says CR6RO, Silva 
Porto, is still using 7.582 to 1530 close- 
down; best around 1415. (Nattugglan, 
Sweden) 

Argentina—-LRA, 9.69, signs on now 
2030 instead of 2100; Spanish. (Balbi 
Calif.) Noted at good level in English 
1800 over 15.345. (Jacobson, Ill., oth 
ers) 

Australia—_By this time, Radio Aus- 
tralia should have moved from 11.840 
to 11.810 for the North American East 
Coast “morning” beam 0700-0845, with 
Sunday DX session 0830 

Azores——-Ponta Delgada’s 11.090 out 
let is on summer schedule of 1400 
1500. (Ferguson, N. C.) Heard on 
1.865 at 1530 with news in Portuguese 

Bechuanaland Mafeking's 5.900 
outlet is strong in South Africa 1400 
1500. (Sarkady) 

Belgian Congo—OTM2, 9.380, Leo- 
poldville, noted closing 1600 at excel- 
lent level in N. J. (Scheiner) OTM4 
6.295, noted with English announce- 
ment 2327, good level some QRM 
(Dadson, Mich.) 

Belgium—ORYU, 6.000, signs on 1300 
with multilingual calls including Eng- 
lish; this service runs 1300-1600 for 
Northern Europe. (Pearce, England) 
Heard over 11.850 at good level 1400 
(Scheiner N. J.) Noted on 17.860 
with news 0515. (Sanderson, Austra 
lia.) ORU heard over 9.767 to North 
America 2000-2205 (some days to 
2230) parallel OTC, 9.655, Leopold- 
ville, Belgian Congo. (Matherly, Ohio 
others) 

Canada—-CJCX, 6.010, Sydney, N:S., 
has news 1830 frequent commercials 
(Niblack, Ind.) CHNX, 6.130, Halifax 
N.S.. noted 2230-2313 sign-off. (Hamil- 
ton, Mo.) 

Cape Verde Islands—-CR4AA, near 
7.400, noted signing on with “A Por- 
tuguesa” 1500; news in Portuguese 
1545; off 1658 with “A Portuguesa.” 
(Pearce, England) 

Ceylon—Colombo, 9.57, relays VOA 
currently 0830-1200 to India-Pakis- 
tan; heard well in Britain. (O'’Sulli- 
van) Radio Ceylon, 3.320, noted 0630 
with musical program, commercials 
(Sanderson, Australia) Good level on 
11.975 at 1030 relaying VOA. (Jacob- 
son, Ill.: Fuller, R. L, others) 

(Continued on page 104) 
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The RAYTHEON, Bonded Electronic Technician’s Identification Card 


is mighty important to customers. It instantly 
identifies the bearer as an expert technician 
representing a reputable company — lends re- 
assurance to the apprehensive set owner. 
But this is only one of the ways the Raytheon 
Bonded Electronic helps 
_ you. The cash- protection of 
the Raytheon Bond (backed by 


Technician Program 
ig 


Continental Casualty Company), the Raytheon 
“Code of Ethics’ and the sound, sensible busi- 
ness methods the code suggests all help to create 
customer confidence and good will. That means 
more business now, and more business in the 
future from a steadily increasing backlog of 
satisfied customers. 

This potent weapon in the war against con- 
sumer mistrust is yours without cost if you can 
qualify for it. It is Raytheon’s investment in your 
future. Call your Raytheon Tube Distributor 
today, and ask him if you can become a Raytheon 
Bonded Electronic Technician. 


RIGHT...FOR SOUND AND SIGHT 


RAYTHEON MANUFACTURING COMPANY 


RAYTHEON MAKES ALL THESE: -———— 
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BARGAINS - BARGAINS - BARGAINS 
TUBES 


Famous 
STEVE-EL 
BRANDED 


cce2te» 
eaFFGun 


WEN ELECTRONIC 
SOLDERING GUN 


250 Watts. 


Choice 
Le 


of red, 
green, 
Bleck. 
AUTO SPEAKER 
Special Sale! 
Famous 
Brand 


Lots of 3 
$15.99 each 


All Brand New 
Individually Boxed 
FAR BELOW WHOLESALE COST! 


SNIVOUVE 


3 SPEED Portable 
RECORD PLAYER 


Complete 
wit 
amplifier, 
speaker, 
permanent 
needle 


Smart 
leather- 
ette 

case 


$4499 


SUPREME 
TESTERS 


Mode! 600— 
Tube & Set 
Tester 


$gg9 
59995 


Mode! 614— 
Tube & Battery 
Tester 


BARGAINS - on -BARGAINS 


Dept. N-7 61 Reade St. 


Model GC-3 


Clamps on mast with a sure grip... 
accommodates mast to 2” O Fea- 
tures 3 eyebolts for guy wire attach- 
ment. 


Mode! GC-! 
attachment 


i,” 0.0 


Model GC-2.. similar to Model 
GC-I with 2 eyebolts for guy wire 
attachment. 


12 holes for guy wire 
Accommodates masts to 


South River Antenna Mounting Acces- 
sories are carried by every leading TV 
Parts Jobber from coast to coast. 


Write for your copy of our new 
3 catalog. 


SOUTH RIVER METAL 
PRODUCTS CO, INC 


Another NEW STEVE-EL STORE! 
166 Washington Street, New York City 


Come in and get acquainted 


COrtiandt 7-0086 


3 Full Oz. 


(not 2 02.) 


Available in Quart 
and Gallon sizes. 


SNIVIUV- or 


New York 7, N. Y. 


Silencer 


An Amazing Permanent 
Protective Film 
which will 


@ Instantly clean and remove rust 
from controls, bandswitches, tuner 


assemblies, etc 


@ Lubricate and Silence all 
moving parts 


es Leave a protective coating 
which will last indefinitely 
Silencer is not an oil that gums 
controls or changes capacity 
As a cleaner it is 100 times 
more effective than carbon 
tetrachloride 


Tell your Distributor you want Silencer 


Illinois 
RESEARCH LABORATORIES 


22 W. Madison St. 
Chicago 2, Illinois 


| 


TV Circuit Tracing 


(Continued from page 56) 


low-voltage power supply. This could 
be the trouble here, too, but the same 
symptoms will also be produced by a 
defective 25L6GT. 

Another consequence of this ar- 
rangement is that any lowering of the 
+ 135 volts by some defect in the 
audio system will tend to produce a 
weak video output coupled possibly 
with a dim raster or no raster at all. 
Thus, increase in grid would 
raise the internal resistance of the 
audio amplifier and reduce the 135 
volts to a lower value. The television 
technician who is unable to properly 
follow the d.c. distribution circuits in 
this (and similar) systems would cer- 
tainly waste a lot of valuable servic- 
ing time wondering where to start. 

With the foregoing explanation in 
mind, would you like to test your 
circuit tracing ability? If so, then 
study the schematic diagram of the 
RCA television receiver shown on 
page 50. See how much difficulty you 
have answering the following ques- 
tions, all of which pertain to this 
circuit. 

1. List the d.c. voltage or voltages 
which are supplied by the power sup- 
ply directly at its output 

2. Are there any other “B-+-” lines 
in the set? If so, what are their volt- 
ages and how were these obtained? 

3. From which “B-+-” line do the 
following stages (or portions of 
stages) receive their voltages? 

2nd video i.f. amplifier. 

. Audio output stage. 

. Syne output stage (Vie). 
Anode No. 1 (at pin 10) 
picture tube. 

. R.F. amplifier. 
Ratio detector 

4. What stages are 
“B+” line? 

5. Does the power supply 
negative voltages to the 
cuits? 

Answers to these questions will be 
found on page 114 of this issue. Check 
your answers against these to see how 
well you can trace the d.c. distribu- 
tion paths in this television receiver. 


—i- 


bias 


of 


(View) 
tied into the 
boost 
furnish 


receiver Cir- 


HAMFEST SCHEDULED 


HE South Hills Brass Pounders and 

Modulators have scheduled their fif- 

teenth annual hamfest for Sunday after- 
noon, August 2nd. 

The event will be held at Spreading 
Oak Grove and Totem Pole Lodge, South 
Park, Pittsburgh, Pa. from noon until 
dark. 

Registration is $2.00. A hot lunch will 
be available on the grounds at a nominal 
cost. 

Entertainment has been planned for 
the ladies as well as an extensive series 
of events for hams. Prizes will be of- 
fered in various classifications. 

Additional information is available 
from John Duggan, W30BO, c/o the 
club at 709 Forbes St., Pittsburgh 19, 
Pa. —- 
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TRAIN FASTER — train BETTER — train 


IN 10 MO 


EASIER 


NTHS—-OR LESS =—FOR 


RADIO-TELEVISION 


Our 21st Year Training Men 


| SEND YOU 
18 BIG KITS | 


of Radio Television parte and equipment. ‘ 
Much of your training will be actual construc- 
tion and experimentation .. . the kind of truly 
PRACTICAL instruction that prepares you 
for your Radio-Television career 


Frank 
, 


Spray ber 
of 


— 
~ 
e& 4" 


for Greater Incomes and Security in Radio-Television 


NEW! NO OBLIGATION PLAN 


You Have No Monthly Payment Contract to Sign 

Pay For Your Training as You Earn and Learn 

You can get into Radio-Television, today’s fastest growing big money 

opportunity field, in months instead of years! My completely new 

“package unit” training plan prepares you in as little as 10 months 

or even less! No monthly payment contract lo sign—thus NO RISK to you! 

This is America’s finest, most complete, practical training—gets you 

: ready to handle any practical job in the booming Radio-Television industry. 

ee seat Start your own profitable Radio-Television shop . . . or accept a good pay- 

adic” ing job. I have trained hundreds of successful Radio-Television technicians 

during the past 21 years—and stand ready to train you, even if you have no pre- 
vious experience! Mail coupon and get all the facts — FREE! 


L 


Valuable Equipment Included 
With Training 


S rhe new Sprayberry “package” plan 


Earn Extra Money While You Learn! 


All your 10 months of training is IN YOUR 


includes many big kits of genuine, pro- 
fessional Radio-Television equipment. 
You perform over 300 demonstrations, 
experiments and construction projects. 
You build a powerful 6-tube 2-band 
radio set, multi-range test meter, signal 


HOME in spare hours. Keep on with your 
present job and income while learning. With 
each training ‘‘package’’ unit, you receive 
extra plans and ‘Business Builder’’ ideas for 
spare time Radio-Television jobs. New tele- 
vision stations everywhere, open vast new 


generator, signal tracer, many other 
projects. All equipment and lessons are 
yours to keep... you have practically 
everything you need to set up your own 
profitable Radio-Television service shop. 


opportunities for trained Radio-Television 
Technicians—and those in training. If you 
expect to be in the armed forces later, there 
is no better preparation than practical 
Sprayberry Radio-Television training. 


SPRAYBERRY ACADEMY OF RADI 


MAIL COUPON 
TODAY! 
NO OBLIGATION 


| 


111 NORTH CANAL ST. 

Dept. 25-Y, Chicago 6, til. 

FPO OP 9989008 0898988898282 2228200829899 29999 299 

SPRAYBERRY ACADEMY OF RADIO, Dept. 2 -Y 

111 Nerth Canal St., Chicago 6, I. 

Please rush to me all information on your 10-MONTH 
ining Plan. I understand does 


you BUILD the Television set and 


the powerful superhet radio receiver shown 
above. IN ADDITION to the other test units 
shown here (many are not shown because of 
lack of epace). All equipment I send you is 
YOURS TO KEEP 


Radio-Tele- 
me and that 
FREE, 


vision ng . not obligate 
no salesman will call upon me. Be sure to include 3 books 


get all the facts— 
° 


1 invite you to 


want you to have ALL the facts about 
my new 10-MONTH Radio- 


Name......--- weereee eee eaten eee eeneeeee AG®. cccccccesees 


Address... ....2+--+0- 


“How to Make Money in Rad 
Television.” PLUS my pew Wlustrated Television Bul- 
letin PLUS an actual sample Sprayberry n—ALL 
FREE. No obligation no salesman will call. Mali 
coupon NOW! 


Cianéohes Zone...... WR ccsvccccasvove 
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to the 
E.E. o 
PHYSICS GRADUATE 


with an interest 
or experience in 


RADAR 
ELECTRONICS 


Hughes Research and 
Development Laboratories, one 
of the nation's large electronic 
organizations, are now creating a 
number of new openings in an 
important phase of operations. 


Here is 

what one of 
these 

positions offers 
you 


OUR COMPANY 
located in Southern California, is presently 
engaged in the development of advanced 
radar devices, electronic computers and 
guided missiles. 


THESE NEW POSITIONS 
are for men who will serve as technical ad- 
visors to the companies and government 
agencies purchasing Hughes equipment. 

YOU WILL BE TRAINED 
(at full pay) in our Laboratories for several 
months until you are thoroughly familiar 
with the equipment that you will later help 
the Services to understand and properly 
employ. 

AFTER TRAINING 
you may (1) remain with the Laboratories 
in Southern California in an instruction or 
administrative capacity, (2) become the 
Hughes representative at a company where 
our equipment is being installed, or (3) be 
the Hughes representative at a military base 
in this country—or overseas (single men 
only). Adequate traveling allowances are 
given, and married men keep their families 
with them at all times 

YOUR FUTURE 
in the expanding electronics field will be 
enhanced by the all-around experience 
gained. As the employment of commercial 
electronic systems increases, you will find 
this training in the most advanced tech 
niques extremely valuable. 


How 

to 

apply 

lf you are under 35 years of age 
and have an E.E. or Physics 


degree and an interest or 
experience in radar or electronics, 


HUGHES 


RESEARCH AND DEVELOPMENT 
LABORATORIES 


Scientific and Engineering Staff 


Culver City, 
Los Angeles County, California 


ARTS REPLACEMENT GUID 


TV POWER TRANSFORMERS 


RECEIVER MFR. 
Part No. 


SPARTON 
AB44014-1 


(Continued from page 63) 


HALLDORSON 
Part No. 


CHICAGO 
Part Neo. 


MERIT 
Part No. 


P9731 P-3053 


P9711 
P9708 


P-3059 
P-31697 


P9725 
P9727 


P-3067 
P-3054 


?9727 
P9711 


P-3067 


TP-360 P-3059 


TP.375* 
TP-450* 
TP.370° 


TP-356 


STROMBERG-CARLSON 


161414 
161417 
161419 
161421 


161423 


1429 
Models 317RPM, 
317TM 
yELE-TONE 
TTR-105 
TTR-170-D 
TTR-174-D 


TTR-182-D 


TTR-188-D 
TTR-193-D 
TTR-222D 
TRAV-LER 
TV-TRI 
TV-TR-9 


TRUETONE 
C12A-18839 
52C€170 
52C196 
53X286 
53X290 
53X29! 
53X297 
53X298 
53X302 
53X308 
53X313 
S3X318 
WESTINGHOUSE 


V-5936 
V-6131 


ZENITH 
95-1124 


95-1171 


95-1242 


95-1277 


* Add series resistor 


TP-355 


FO-615 & 
FO-610 
TP-405 & 
FO-615 
TP-360 
TP-405* 
FO-615 


TP-360' 


¢ Drill new mounting holes. 
in rectifier plate lead 


Use universal mounting brackets 


TRIAD 
Part No. 


THORDARSON 
Part No. 


T-26R00 
T-26R19 


T-26R19 
T-26R19 
T-26R19 
T-26R19 


T-21F10 


T-26R19 
T-26R19 
T-21F12 


T-26R00 


T-26R19 
T-26R21 
T-21F60 


T-26R19 
T-26R19 
TV-24R98 
TS-24R05S 


T-26R19 
T-26R23 
R-26R00 
T-26R19 


T-26R19 
T-26R00 
TS-24RO5 
T-21F60 
T-21F60 
T-21F60 
T-26R00 
T-26R21 


T-26R21 
T-26R21 


T-26R00 


T-21F12 & 
21FO8 
T-26R19 


Use resistor 


RADIO & TELEVISION NEWS 


All high quality standard band 
2 components 


Increased knowledge through 
3 actual construction 
Sound engineering insures ex 
4 cellent performance 
5 Kit construction is fascinating 
and enjoyable 


@ TEST INSTRUMENTS 


ERS 
@ AMPLIFI 
@ RECEIVERS, e'¢ 


Aeathhit MODEL 0-8 
, OSCILLOSCOPE KIT 


The outstanding ’ odel Heathkit Oscilloscope features the 
finest performance ver « im this extremely popular kit instrument 
Primarily inten sa gen | purpose oscilloscope for the faithful repro 
duction of actual v \ rims at other electrical phenomena, it's vastly 
improved band widtt i 100 KC square wave reproduction, three step 
volts inch vertical sensitivity, et« 
admirably qualify this instrument for TV and radio servicing, laboratory 
use, ham application and all general electronic development work Improved 
vertical band width is obtaimed through the use of shunt pe tking chokes 
with proper cathode compensation in the push-pull output at age. For 
additional flexibility of operation, provisions have been made for direct 
Shipping connections to the deflection plates, a Z 
for really fine focusing 
Wr. 26 Ibs Chis beautiful kit is complete with all 10 tubes, including a 5" cathode ray 
tube, calibrated graph screen and flexible test leads. All necessary con 
struction components, such as hardware, chassis, transformer. et« 


vertical input attentuato ) r 


1x18 input and a spot shape control 


and a 
detailed step by step construction manual, greatly simplify the assembly of 
this instrument 


AWeathhit 
ELECTRONIC SWITCH KIT 


The Heathkit Electronic Switch Kit 
will further extend scope usefulness 
by permitting simultaneous observ 


a 
tion of two individually controlled MODEL 


traces. Continuously variable switch 


VOLTAGE CALIBRATOR KIT 


»> use of a Voltage 
cilloscope u 


MODEL VC-2 


$] 5° 


Shipping Wt. 4 ibs 


ing rates 10 cps to 2,000 eps in three 
ranges. Will also serve as a sthuare Shipping 
wave generator over the range of 

soe ey sai ° Wr. 11 Ibs. 


ewitching frequencies 


= 2 me ee me aE er ab 


Kreathhil NACUUM TUBE 
VOLTMETER KIT 


t Model V-6 VTVM, the world’s most popular kit 

outstanding new features in addition to retaining all 

refinements developed and proven through the production of over 70,000 
kits. The He it VT'VM now features extended voltage ranges with 50% 
New 1 volt low scale provides well over 2! 

itting faster measurements with greater accu 

ges » 1 1-150-500-1500 volts (1,000 volte 
uneter ranges are X1, X10, X100, X 1,000, X10K, X100K 
sures .1 ohm to 1,000 megohms. Other features are db scale, center 

ist and polarity reversal switch. High 11 megohm input resistance 

s circuit loading 
rs) 


ation price of this tremendously popular kit includes all tubes 


tional material, test leads and the construction manual 


AWeathhkit AC VACUUM TUBE 
VOLTMETER KIT 


A new amplifier type AC VTVM 

that makes possible those sentitive 

measurements so essential in 

laboratory or audio work. Ten 
MODEL AV-2 voltage ranges covering from .01 
RMS full scale to 300 volts RMS 

$2950 full scale. Input impedance 1 

e megohm with frequency response 

20-50,000 cycles. ‘Ten DB ranges 


Shipping from 92 to +52 DB. Four diodes 


The ever popees Handitester is 
now supphed with a Simpson 400 


MODEL M-1] ™icroampere meter movement 


Provides AC and DC voltage 

$4350 ranges 0-10-30) 300-1,000- 5,000 
volts. Ohmmeter ranges 03,000 

bd and 0- 300,000 ohine. DC current 
Shipping measurementa 0-10 and 0-100 


mum linearity contained porteble instrument 


HEATH COMPANY - B 


July, 1953 


a 

x 

4 

hg 

tC) 

e 

# 

e 

’ 

Wr. 5 Ibs. in meter bridge circuit for maxi : Wr. 3 Ibs. milliamperes. A completely self 

a 
en 


ton Harbor 15, Mich. 


EATHKITS for the ENGINEER 


Weathhil VISUAL AURAL 
SIGNAL TRACER KIT 


Designed especially for 
service applications in AM- 
SW-FM-TV repair work 
RF and audio two channel 
input. More than adequate 
sensitivity—new noise lo 
cator circuit calibrated 
wattmeter— substitution 
speaker—visual signal 
indication. Can be vy 
with scope and VTVM, 
MODEL T-3 checks phono cartridges, 
S 50 phono mechanisms, micro 
22 shones, tuners, etc. Let the 
. feathkit Visual Aural Sig- 
Shipping nal Tracer help you. 
Wr. 10 Ibs. 


Weathhit 
CONDENSER CHECKER RIT 


An instrument designed solely 
for its particular job. Not a 
“sideline” of a multiple function 
instrument. Measures value and . 
quality of unknown condensers 
and resistors. Capacity range 
00001 mfd to 1,000 mfd. Resist 
ance range 100 ohma to 5 meg- 
ohms. Sensitive electron beam @ 


indicator—five polarizing test ry 
voltages — safety spring re- & 
turn leakage test switch MODEL C-3 e 
An amazingly accurate in- $950 Shipping 

* 


strument at this low price. Wr. 8 Ibs 


AWeathhit ’ 
RESISTANCE SUBSTITUTION s 


BOX KIT > 


Choice of 36 switch 

selected resistance 
values 15 ohms to 10 
megohms. All stand- 
ard RTMA 1 watt 
10% resistors. Buy 

several for 

those lab 

and service 

applications. 


TRANSMITTER KIT 


MODEL AT-1 


‘29° 
e 
Shipping Wt. 15 Ibs. 


Here is the long awaited 
Heathkit entry into the 


amateur radio 
The Heathkit 
Transmitter kit 
well designed 
transmitter incor 


ing many desirable features 
and providing maximum over- 


all performance. 


Convenient band switching eliminates the bother and annoyance 


of plug in coils 


frequency and plug in your favorite crystal or VFO. This trans 
atures a self-contained power supply mounted on 


mitter fe 
the same 
AC line t 


AWeathhit 


Weathhet GRID DIP METER KIT » 


Ss 1 G NA L World's largest selling 


Grid Dip Meter 


GENERATOR KIT Soe anon 
pge 2-250 
a MODEL $G-7 , aad Sim 
plified 
a. 719% ——, 


; Ship. Wt. 8 Lbs. operation 


saee® d service MODEL 


Roe is a re 


liable source of GD-1A 


modulated (400 

cycles) or unmodulated RF output sqgso 

Frequency range 150 KC to 150 MC ° 

Step attenuated and variable output Ship. Wr. 4 Lbs. 
internal or external modulation 

High output level and performance 

with low cost. 


AWeathhel \ABORATORY REGULATED 
POWER SUPPLY KIT 


A regulated variable 160- 
450 volt DC output power 
supply for the lab or serv- 
ice shop. Accurate voltage 
and current measurements 
with large Simpson meter. 
AC supply 6.3 volts at 4 
amperes—standby switch 
eliminates warmup time. 


. t—5§ 
MODEL PS-2 Low hum conten > tube 


circuit. AC and DC output 
$ 50 voltages isolated from panel 
29 for maximum operational 
° flexibility. 
Ship. Wt. 17 Lbs. 


Five 


fre- 


Make those all important Aeathhit 


tube tests quickly and ac- 


c a = a oe = SQUARE WAVE 


MODEL TC-1 
$2950 


Shipping Wt. 12 Ibs 


MODEL RS-1 
=. a $550 


Heathkit 
AMATEUR 


field. 
AT-1 

is a 
basic 
porat- 


It is merely necessary to switch to the desired 


chassis and cabinet enclosed to minimize TVI 
»y-passed to reduce radiation 

The coils supplied with the Heathkit AT-1 
pre-wound and adjusted for the necessary 
quency coverage of 80-40-20-10 meters. The 
entire kit is supplied complete with all tubes, coils 
punched and formed chassis and cabinet, as well as 
all constructional material required. A detailed 
assembly and operation manual is also furnished 


radio and TV work 
Simplified setup and GENERATOR KIT 
switching system pro- 
vides fast checks for 
shorts, opens, indi 
vidual elements and 
over-all quality. Port- 
able cabinet available 
at slight additional 
cost TV picture 
tube adapter also 
available. See 


order blank. MODEL S$Q-1 


, 50 Ship. Wt. 
Revised Roll Chart .50 $29 12 Ibs. 


Wee 
VIBRATOR 
TESTER KIT 


Checks for starting and 
quality of interrupter and 
self rectifier type vibra- 
tors. Five sockets 
checks hundreds of types. 
Operates from continu- 
ously variable type bat- 
tery eliminator. 


‘True square wave output 
with frequency range 10 
eee cycles to 100 KC. High 


7 J . a variable output voltage 
2 e° level 0-20 volts at 600 
© ohms output impedance 

4 Provisions for external 

A ° synchronization. The 


— oS ideal instrument for T 
service work and wide 


MODEL VT-1 band amplifier circuit 
$] 450 development. 
* 


Shipping W'. 6 Ibs. 


HEATH COMPANY 


Benton 


Harbor 15, Mich. 
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= AWeathhit 
J IMPEDANCE BRIDGE KIT 


Provides choice of Wheatstone, 
Capacitance Comparison, Max- 


well or Hay bridge circuits 
Measurement of resistance- 
capacity-inductance- 
dissipation factor- 
storage factor. 1% 
precision silver mica 
capacitance standard 

he precision re- 
sistors 


MODEL 1B-1B 


$6950 


Shipping Wt. 15 Ibs. 


AWeathhit 
DECADE 
RESISTANCE KIT 


ed 
4. 
é. 


Individual switch selec- 
tion of twenty 1% pre- 
cision resistors in 1 ohm 
steps from 1 to 99,999 
ohms. Sturdy ceramic 
wafer switches featur- 
ing silver plated con- 
tacts and smooth posi- 


MODEL DR-1 


MODEL IM-1 


$39°%° 


Shipping Wt. 
17 Ibs. 


Q METER KIT 


MODEL QM-1 


A typical Heathkit in- 
vamon of the laboratory 
instrument field. Here 
is the first successful 
low priced Q meter ever 
offered in kit form. Os- 
cillator supplies RF in 
the range 150 KC to 
18 mc. Reads Q directly 
on calibrated meter 
scales. Measures Q of 
condensers, KF resist- 
ance and distributed 
capacity of coils. Cali- 
brate capacitor with 


INTERMODULATION ANALYZER KIT 


Intermedulation dis- 
tortion analysis is one 
of the most satisfactory 
methods of checking 
audio equipment. The 
IM.-1 features two self 
contained high frequen- 
cy generators (3,000 
and 7,000 cycles) a 60 
cycle low frequency 
source, intermodula- 
tion section, AC 
VTVM, and power 
supply all in one com- 
plete unit. Direct read- 
ing IM percentages on 
3 calibrated scales 30% 
—10%—S“e. 


MODEL AF-1 


$3450 


AUDIO OSCILLATOR KIT 


MODEL AO-1 


$2450 


Ship. Wt. 
11 Ibs. 


Features sine 

or square 

wave coverage from 

20-20,000 cycles in : 

ranges. Variable 10 volt output level 
at 600 ohms impedance. Thermistor 
controlled linearity — precision multi- 
plier resistors — distortion less than 
.6°%. An outstanding instrument value 
at this amazing low price. 


Heathkit 
AUDIO FREQUENCY 
METER KIT 


Indicates audio frequency on 
large 4‘%" Simpson meter. 
Ranges 10 cycles to 100 ke 
at input voltage level of 3 
300 volta RMS. The input 
wave shape is not at all 
critical. Useful in production 
line testing indicating 
square wave frequency —de- 
termining generator output. 
Operation entirely electronic, 
no vibrating reeda, 


Ship. Wt. 12 Ibs. 


range of 40 mmf 
to 450 mmf with 
vernier +3 mmf. 
All measurements 
made at the oper- 
ating frequency. 


ive detent action. Shi . We. 
ar $3950 14 lbs. Weathhit 
DECADE 


ONDENSER KIT 


Switch selected 1% 
silver mica preci- 
sion condensers 
providing capacity 
range of 100 
mmf. to 0.111 
mfd. in steps of 
100 mmf 


MODEL DC-1 
$1650 


Shipping Wr. 4 Ibs. 


Heathhit 
AUDIO GENERATOR KIT 


A new extended 
range 18 cycles 

1 megacycle 
audio instru- 
ment at a re 
markably low 
price. Five con- 
tinuously vari- 
able output ran- 
ges — 600 ohm out- 
put impedance 
ow distortion 
figure, leas than 
4% from 100 cps 
through sudtble 
range 


Aeathhit 
BAR GENERATOR KIT 


MODEL AG-E 


$2950 


Ship. Wt. 11 Ibs. 


MOLCEL BG-1 


$14°° 


Ship. Wt. 6 Ibs. 


AWeathhit 
TELEVISION SWEEP 


GENERATOR KIT 


Frequency coverage 10-90 
and 150-230 me. Variable 
width 0-12 me, built 
in absorption type marker, 
step and continuously vari- 
able output and blanking 
circuit 


The Heathkit BG-1 Bar 
Generator represents an- 
addition to 

of 
rhe 
pattern is rapidly 
Bar Generator is the 


other welcome 
the fast growing 
popular Heathkits 
station transmitted test 
and the 
logical answer to the TV serviceman’'s prob 


line 


me 
disappearing sweep 
lem in obtaining quick accurate adjustment information 

lhe Bar Generator produces a series of horizontal or vertical bars 
'V screen 


These bars are equally spaced and will quickly indi 
the Since 
independent of frequency, it is 


the VHF 


on the 


MODEL TS-2 


Ship. Wt. $3950 


20 Ibs. 


cate picture linearity of receiver under test picture 


Weathhit 
BATTERY 


‘Ge ws ELIMINATOR KIT 
e A variable 0-8 volt DC 


_ supply source rated at 


en 10 


linearity is transmitting 


necessary to provide coverage throughout 
thereby holding down instrument cost 
The Heathkit 


extremely portable, providing a quick means of checking 


Bar generator is simple to use and is 


WRITE FOR Pree 


CATALOG 


New 32 page 1953 Cat- 
alog lists all kits, apeci- 
fications, schematics 
and latest price infor- 
mation 


the television receiver either in your workshop or in 


the customer's home. 
continu 

ously and up to 15 
amperes intermittently. Volt 
meter, automatic 
overload relay, fuse protec 
tion—heavy duty Mallory 
17 disc rectifier. 


HEATH COMPANY - Benton Harbor 15, Mich. 
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amperes 
MODEL BE-3 


Ship. Wt. $2450 


17 Ibs. 


ammeter 


Weathhit 
SUPERHETERODYNE 


RECEIVER KITS 


NEW HEATHKIT WILLIAMSON TYPE 


AMPLIFIER KIT 


The ideal amplifier for custom high 
fidelity audio installations. Tops 
in performance, value, and flexi- 
bility of operation. Either Altec 
Lansing Peerless or Acrosound out- 
put transformers available. First 
illiamson type amplifier supplied 
with a matching preamplifier. 


PRICES OF VARIOUS COMBINATIONS 


ECONOMY 6 WATT 


AMPLIFIER KIT 


MODEL A-7 


$1450 


Daal inputs— 
separate and 
treble tone con- 
trols—-output imped- 
ances 4-8-15 ohms 


pricks OF VARIOUS COMBINATIONS | 
! 


I W-2 Amplifier Kit (Incl 
Peerts 


Main 
Output 


Ship. W?. paid — 
with é 
10 18S. hor pre-am 


— for low level 
ts $16.50 


Preamp!) 
Weitwht 17 


express only 


W.2M Amplifier Kit 

Amplifier wit! Peerte« 

Transformer and Power 
yr Weight 20 lt 
only 


Amplifier Kit (Incl, Main 

with Acrosound Output 

mer, Power supply and 

Preamplifier Kit) Ship 

ping Weight 37 Ibs. Shipped ex 
press only 


HIGH FIDELITY 20 WATT 


- AMPLIFIER KIT 


W-3M Amplifier Kit (Incl. Main 
rosound Output 
r Su 
milly i 
Preamplifier Kit ently 15 
ing Weight © Ibs Shipped $] ] 
express or parcel post 


Shipping 
Wr. 16 ibs. 


A high fidelity full 20 watt 
m plifier. 


AWeathhit FM 
TUNER KIT 
MODEL FM-2 
$250 


Shipping Wr. 9 Ibs. 


ou t tra 

4, 8 and 16 ohms. 

A-8A with oder 

tional pream 

stage for low level 

cartridge, micro- 
$35.50 


SHIP VIA 


] Parcel Post 


] Express 
[] Freight 
() Best Way 


(PLEASE PRINT) 


QUANTITY 
Heathkit Oscilloscope Kit 


ITEM 

Model 0-8 (26 Ibs 

Model AT-1 

Heathkit Bar Generator Kit— Model BG-1 (6 Ibs 

Heathkit Voltage Calibrator Kit Model VC-2 (4 Ibs 

Model S-2 (11 Ibs 
Heathkit TV Alignment Generator Kit— Model TS-2 (20 Ib 
Model QM-1 (14 Ibs 

Heathkit Grid Dip Meter Kit— Model GD-1A (4 Ibs 
Heathkit VIVM Kit— Model V-6 (6 Ibs.) 


PRICE 
$43.50 
29.50 
14.50 
11.50 
19.50 
39.50 
39.50 
19.50 
24.50 
22.50 
19.50 
19.50 
29.50 
34.50 
7.50 
4.50 
24.50 
14.50 
29.50 
24.50 
34.50 


QUANTITY ITEM 


Heathkit Square Wave Generator 


12 Ibs 


Model SQ-1 
Heathkit AC VTVM Kit-Model AV-2 (5 Ibs 
Heathkit Intermodulation Analyzer Kit— Model IM-1 


Heathkit Amateur Transmitter Kit 
17 Ibs 
Heathkit Regulated Power Supply Kit— Model PS-2 (17 Ibs 
Heathkit Handitester Kit— Model M-1 (3 Ib 

Model DR-1 (4 Ibs 

| Heathkit Decade Condenser Kit— Model DC-1 (4 Ibs 

| Heathkit Impedance Bridge Kit— Model 1B-18 (15 Ibs 

| Heathkit Resistance Substitution Box Kit— Model RS-1 (2 Ibs 
Model FM-2 (9 Ibs 
Model BR-1 
Heathkit Three Band Receiver Kit— Model AR-1 
Model A-7 (10 ibs 
Model A-7A (10 Ibs 
Model A-8 (16 Ibs 
Model A-8A (16 Ibs 


Heathkit Electronic Switch Kit 


| Heathkit Decade Resistance Kit 
Heathkit Q Meter Kit 


Heathkit Visual-Aural Signal Tracer Kit— Model | Heathkit F_M. Tuner Kit 


Heathkit Condenser Checker Kit— Model C-3 (8 Ibs Heathkit Broadcast Receiver Kit 11 Ibs 


Model SG-7 (8 Ib 11 Ids 
12 Ibs 


Model TC-1P (15 ib 


Heathkit RF Signal Generator Kit 
Heathkit Tube Checker Kit— Model TC-1 Heathkit Amplifier Kit 
Heathkit Portable Tube Checker Kit Heathkit Amplifier Kit 
Heathkit Portable Tube Checker Cab. only No. 365 (8 Ibs Heathkit Amplifier Kit 
Heathkit TV Tube Adapter No. 355 (1 Ib.) 

Heathkit Battery Eliminator Kit—Model BE-3 (17 Ibs 
Model VT-2 (6 Ibs 
Model AG-8 (11 Ibs 
Heathkit Audio Oscillator Kit—Model AO-1 (11 Ibs 


Model AF-1 


Heathkit Amplifier Kit 


Williamson Type Amplifier Kit (Type 


Heathkit Vibrator Tester Kit Shipped express only 


Heathkit Audio Generator Kit WA-P1 Preamplifier Kit (6 Ibs.) (Shipped exp. or p.p 


Heathkit Audio Frequency Meter Kit 12 Ibs 


Enclosed find ( ) check ( ) money order for 


On Express orders do not include transportation charges—they will be collected by 
Piease ship C.0.D.( ) postage enclosed for 


the express agency at time of delivery. 


pounds 


ON PARCEL POST ORDERS include postage for weight shown ORDERS FROM CANADA must includc full remittance for merchandise 
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NEW TV GRANTS SINCE FREEZE LIFT 


Continuing the listing of construction permits granted by FCC since 
lifting of freeze. Additional stations will be carried next month. 


STATE 


California 


Indiana 
lowa 
Kentucky 
Michigan 
Minnesota 


Missouri 
Montana 

New Hampshire 
New York 
Oklahoma 
Rhode Island 
South Carolina 
Texas 

West Virginia 


CITY 


Fresno 

San Francisco 
Waterloo 
Cedar Rapids 
Richmond 
Cadillac 


Minneapolis 


St. Paul 

Cape Girardeau 
Great Falls 
Keene 

Albany 

Miami 
Providence 
Greenwood 
Abilene 
Wheeling 


FREQUENCY POWER* 


CALL” CHANNEL (me.) (Video) 


WMT-TV 


WTCN 

sharing air time with) 
WMIN.-TV il 
KMON.-TV 
WROW.-TV 


WCRS-TV 
KBRC-TV 


REVISED CALL LETTER LISTING 
(Since the publication of the listings in April, May, and June, the following final TV call letters 
have been assigned to new stations by the Commission.) 


STATE 
Arizona 
California 


Colorado 
Florida 
Idaho 


Illinois 


Indiana 


Ka nsas 
Massachusetts 


Michigan 
Minnesota 
Montana 

New Jersey 
New Mexico 
New York 
North Carolina 


North Dakota 
Oklahoma 


Oregon 
Texas 


Utah 
West Virginia 


*ERP 


CITY 
Yuma 
Monterey 
Salinas 


CHANNEL FREQUENCY 
11 198-204 


Grand Junction 


Panama City 
Idaho Falls 
Pocatello 
Bloomington 
Champaign 
Harrisburg 
Springfield 
Indianapolis 
Indianapolis 
Wichita 
North Adams 


Northampton 


Benton Harbor 


Austin 
Butte 
Atlantic City 
Santa Fe 
Elmira 
Charlotte 
Durham 
Minot 


Oklahoma City 


Tulsa 
Eugene 
Medford 
Salem 
Dallas 


Houston 


Salt Lake City 


Wheeling 


effective radiated power, kw.). 


54-60 
692-698 


**Call letters without TV suffix from 


application files and subject to change; except where included in calls 


such as KKTV or WTVT. 


Call letters to be announced 


NEW 


STATE, CITY 


STATION 


CHANNEL 


TV STATIONS ON TilE AIR 


(As of dune 25, 1953) 


FREQUENCY 
RANGE 
IN MC.) 


VIDEO 
POWER* 
IN KW.) 


VID 
WAVELENGTH 
IN FT.) 


be an expert on 


AUTO RADIO 
SERVICING! 


Get the only authoritative compila- 
tion of its kind—complete Auto Radio 
Service Data coverage of all impor- 
tant models since 1946—in 3 great 
PHOTOFACT Manvals! All date com- 
plete, accurate, uniform—based on 
lab analysis of the actual auto radios 
covered. Helps you service any model 
quicker, easier—for greater profits. 
Get the complete Library! 


ice hints, etc 


VOL. 1. AUTO RADIO 
SERVICE MANUAL 


Covers over 100 models 
made from 1946 to 1949 
by 24 manufacturers 
Each receiver is com- 
»letely covered in uni- 
om format; includes 
schematics, chassis 
photo views, replace- 
ment parts data, serv- 


All data based on actual lab 


analysis. 396 pages, 8% x 11”. 


ORDER AR-1. Only 


ORDER AR-2. Only 


$4.95 


VOL. 2. AUTO RADIO 
SERVICE MANUAL 


Covers 60 different 
chassis (40 models) 
used in 1948, 1949 and 
1950 auto radio receiv- 
ers. Authoritative, com- 
plete service data that 
makes your work 
quicker, easier and more 
profitable. 288 pages 
Bhs x 11”. 

$3.00 


VOL. 3. AUTO RADIO 
SERVICE MANUAL 


Covers 47 different 
chassis (80 models) 
used in 1950, 1951 and 
1952 auto radio receiv- 
ers. Absolutely the most 
complete, accurate and 
easy-to-use data avail- 
able—uniform and 
practically presented to 


make you an expert on the repair of any 
auto radio. 288 pages. 844 x 11”. 


ORDER AR-3. Only 


hf, 


$3.00 


: a 
7B SPECIAL OFFER! | 


All 3 Volumes, Yours for Only $9.95 | 
Seve on the Complete Library — | 
see your PHOTOFACT Distributer 


HOWARD W. SAMS & CO., INC. 


Arkansas 
Fort Smith 
California 
Bakersfield 
Fresno 
Georgia 
Rome 
Idaho 
Nampa 
Michigan 
Battle Creek 
Pennsylvania 
Scranton 


KFSA-TV 518-524 1.9 


KFAY-TV a: 560-566 
KMd-TV §30-536 


WROM.-TV ¢ 186- | Order from your Parts Jobber today, or 


| 
; | write direct to HOWARD W. SAMS & CO., Inc. | 
KFXD-TV = | 2203 E. 46th Street, indianapolis 5, Ind. | 
| My (check) (money order) for $.... encl. Send: | 
| CF) AR-1 $4.95 () AR-2 $3.00 [(] AR-3 $3.00 | 


| (J Complete 3-Volume Library $9.95 


WBKZ-TV 


WGBI-TV 
WTVU 
Wisconsin 


Madison WKOW.-TV 


*From Station CP application. 
The frequency of the video carrier 1.25 + channel lower freq. limit. 
Tctal number of television stations now on the air: 196 (44 of which are u.h.f.) | City 


L.. anc ememanananananananananananens 


July, 1953 


IMPOSSIBLE 
BUT TRUE! 


SINGLE CHANNEL 
5 ELEMENT DELTA-MATCH 


YAGI 
$700 


each 


LOTS OF 5 


We know it's hard to believe, ond ape 
fu, # 

+ ourselves — but here * . 
aan of itt These beautifully tebstented Yagis 
ysvally sell for 3 to 5 times ovr price 
insures flat response over 
idth, providing maximum 
and avdio portion of TV 
lable for channels 2, 3, 


Delta-Match principle 
entire channel bandw 
fidelity in both picture 
* oval 
ery pe te with detailed err 
for cutting to channels 7, 8, 9, 10, 11, pe ethn 
Sorry, no less thon 5 antennas of one ¢ 
SPECIFY CHANNEL WHEN ORDERING 
all-purpose 
instructions 


Free with each order of 5 antennas } 
hock-sow with blade and complete aan 
for simple conversion of lower frequency 

to high frequency Yagis 


f 5 Yagis 
agp mma . Net $10.00 
' 


Concord Radio 


New York ) 


Phone Digby 9-1132 


NOW — Real HI-FI 

LOW COST 

TAPE RECORDING 
EQUIPMENT 


PT.3M 
DUAL-TRACK 
DUAL -SPEED 

3.7547 5ips 

TAPE 
MECHANISM 

$59.75 


PRE-7 PRE-AMP 
$39.75 


This high quality, low cost tape recording combi- 
nation by Pentron is ideal for all custom installa 
tion work. Can be mounted on slides, or built into 
present phono drawer. Easily built into your pres 
ent system — or design your new system around 
this great pair. Frequency response 50 to 11, 500 
at 7.5 i.p.s. immediate delivery —from stock! 


PMC—Portable Carrying Case with both units above, 
complete $114.50 


ARROW ELECTRONICS 


3 ChudioConlor *3 


BEAUTY IN SOUND 
CORTLANDT ST. NEW YORK 7.N.Y. DIGBY 9-4714 


Spectacular 
KIT VALUES! 


1,000 RESISTORS 


15 “FP” CONDENSERS 


Single, double 
sO 6UMfd, 2 to 
plastic utility box. Wt 
No. FPKIS—Kit of 15 
condensers 


triple section, 10 ¢t 
io olt 


"$3.98 


Condenser Treasure Ches 


75 paper, by-pass, mica 
P oil-filled ceramicor 
sers Plastic Util 


$7.95 


b conde 

x Wt. 10 Ibe 

No. CTC7S._Kit of 75 
condensers 


15 MICA CONDENSERS 


Popular sizes 
600 wo 100 


receiving type micas 
Ite test Silver micas 
plastic utilit x Wt 


$ .98 


$3.50 


25 CERAMICONS 
Fres ne 
twice the 
utility box, wt. 1 Ib 


No. CCK25—25 Ceramicons $1.49 


5 Micas 


popular assortment, worth 
low! In sturdy plast! 


Minimum order $5 


25% Deposit with C.0.D 
r.08.. N. ¥. Cc 


orders, 


— 
CONCORD RADIO, 
SS Vesey St.. New York 7. WN. Y¥ 
Please Y r 


ing tliet 


include my ame mu 
free of charge 


NAMI 
ADDEESS 


COMPARISON 


Dit] OFFERS 
GREATEST V-O-M vatues: 


GET the MOST for your 

money — Before you 
buy, see chart below! 
World-renowned £/C0 

VOLT-OHM-MILLIAMMETERS 

536 KIT $12.90. Wired $14.90 

# 526 KIT (with 1% multipliers) 

only $13.90. Wired $16.90 


Ga [os Toc] wo 
All Over $24.00 


VERIFY AT 
YOUR DEALER'S 


3) ranges? 


Full-size 3-inch 
meter? 


400 vo 


sensitivity? 


Zero to | v 
range on both 
AC ond DC? 


5000 v. range on 
both AC and DC? 


AC DOC sens 
1000 n /v.? 

DC and AC 
Current Ranges? 


Wired 
Only 


in KIT and 
Wired Form? 


Wired 
Only 


Wired 
| Only 


No No No: 
Tico 
Ali over $2400 | price 
| songe 
Write for FREE Catolog MR-7 & name of local dealer 
Prices 3% higher on West Coast 


TRONIC INSTRUMENT CO. Inc 


BROOKLY 


Lowes?! cost in 
the Industry? 


4ERS STREET 


Within the Industry 


(Continued from page 18) 


tion’s group insurance plan WAL- 
TER M. JONAS is the new vice-president 
in charge of production for Radio City 
Products Company of Pennsylvania. 
He was formerly production manager 
for the firm .. . JOSEPH L. BALDWIN 
is the new editor-in-chief of Philco 
Corporation’s official dealer publication 
“Hi-Hat Club News” . JOHN J. 
MUCHER, prominent manufacturer and 
chairman of the board of Clarostat 
Mfg. Co., Inc., died recently at the age 
of 70. He and his two brothers founded 
the firm in 1921 WILLIAM M. AL- 
LISON has been appointed as technical 
advisor to Sprague Electric Co. He has 
been with the firm for 20 years... 
V. E. WOLLANG is the new manager of 
distributor and export sales for Oxford 
Electric Corporation EDWARD J. 
GATELY, JR. has been named project 
engineer for Weathers Industries. He 
was formerly associated with Clifton 
Precision Products and is connected 
with Gately Development Laboratories 

. JOHN STEVENS is the new director 
of manufacturing and production head 
of all television activities in the TV 
Division of Hoffman Radio Corp. He 
will be in charge of the company’s 
three television plants HERBERT J. 
ALLEMANG has been appointed vice- 
president in charge of planning for 
Philco Corporation. He will be respon- 
sible for the long-range planning of 
manufacturing facilities, organization. 
and operations of the company 
CHARLES E. BALZ has been named sales 
manager of Burgess Battery Com- 
pany’s United States Battery Division. 
He has been assistant sales manager 
for the past two years and for the pre- 
vious ten years advertising and promo- 
tion manager LAWRENCE E. PRIS- 
CAL is the new director of purchases 
for Sentinel Radio Corporation. He has 
been with the firm for 21 years, the 
last several years as managing direc- 
tor of the service department 

* > 7. 

BENJAMIN J. KATZ, who formerly 
headed his own advertising agency, 
has been named di- 
rector of the newly- 
organized promo- 
tion and public re- 
lations department 
of the Jerrold Elec- 
tronics Corporation 
of Philadelphia. 

Mr. Katz was re- 
cently released from 
the Air Force where he served as pub- 
lic information officer for the 
Northwest Radar Command. Prior to 
his recall in April 1951, Mr. Katz spent 
nine years in Philadelphia advertising 
circles, interrupted during World War 
II by service with the Air Corps 

In his new post, he will be in charge 
of advertising, sales promotion, pub- 
licity, and public relations for the 
master television antenna systems 
manufacturer. —30- 
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GRIGGSVILLE, ILLINOIS 


Best Buy in UHF Antennas 


LOW IN COST — HIGH IN PERFORMANCE 


NEW TRIO UHF 
BOW -TIE with reflector 


Sturdy broadband anten 
nas of uniformly high gain 
that have been thoroughly 
field tested. Phasing strips 
nstalied, pre-assembied 

a fy to attach eflector 
screen. Available ir ne 
two and tour bay models 
Usual high-quality TRIO 
construction 

Model UBT-4 


Supplied Witt 
4 Foot Mast 


honnei, 
83 * 43.60 


nels 61.93 


AMERICA’S FINEST 28 WATT—50 WATT AND 10 WATT P.A. VALUES 


50-WATT PORTABLE P.A. ON SALE $99.95 
3-SPEED PHONO TCP—TWO 12” SPEAKERS 


(iihustration A) 
att ¥ ten 
phone al or dynamic 

th fidelity w 
n . 


10-tube pe 
Inputs tor 2 mien 
a 


. 
>) lint 


For tk 


: microphone with 20 ft 
vor stand inetead of desk stand, add $4.95. 


$69.95 BUYS A 28 WATT $150.00 
LIST VALUE PORTABLE P.A. SYSTEM 


(titustration 8) 
3-SPEED PHONO TOP—TWO 12-INCH SPEAKERS 
7-TUBES PUSH PULL 6L6'S HEAVY LEATHERETTE 
COVERED PLYWOOD PORTABLE CASES 
CRYSTAL MIKE $8.95 EXTRA 


STOCK No. AP-28x Portable 28 watt public address syste 
a 7-1 t avy sty sh 1 6LO6 as fe wit put 


PA 
s peak audio 
sy ste at a terrific savis 
STOCK No. AP-28XK com 
ane ‘ as pictured 
model @10 82 
1 $8.95 extra 
ke stand instead of desk stand $4.95 extra 


10-WATT PORTABLE P.A. ON SALE $42.95 
3-SPEED PHONO TOP—10” ALNICO PM SPEAKER 


(iilustration C) 


10-watt (14-watt peak 
r with w ral resp 


$3.95 


extra wher 


BRUSH CRYSTAL 
EAR PHONE 
With Control 


McGee offers you a wide 

Tr ar not set mig's 

lieted are in stock in good 

ene apeater votee coll 
me te aud 


99c extra 


INDIVIDUALLY CARTONED ELECTRONIC RADIO & 


selectior 
culls 


TV b,-J 


but ot —s = 
quantity at this tim 


quality TV and Radio tube types Individually cz I 
3 private line of tubes with a full 6 mc 
e housands sold. Order 50 tubes and take 10 


1284767 


128,7™ 


3 STATION INTERCOM MASTER $16.95 | 
SUB STATION $3.95 


~ 


intercom master house chrome plate 
i x ! t 


r 
oo 


1000 INTERCOM SUB-STATIONS T0 


plated 
Naster 


SELL AT $3.95 EACH 


with call back switeh for a 
slo v 


a =| Cw 


ESPEY 12-TUBE FM-AM. CHASSIS, 
BUILT-IN PRE-AMP FOR G. E. 
VARIABLE RELUCTANCE PICK-UP 
WIDE RANGE AUDIO 
WHY NOT ORDER WITH A COAX. 
IAL SPEAKER AND A_ RECORD 
CHANGER? SEE OUR SPECIAL OF- 
FERING 


rM-AM 
for 


ush-pull 6V6 
' ' 


p antenr 
dial t size 

GBAG, L2ZATT, € 
weight t 
speaker 


slide rule 
OBAG 


tifter. Shippir > tbs 
' $59.95, lens Outpu 
apeahers 


ESPEY DEAL TY, 


Espey 7-« 


599.95 ESPEY DEAL (2), $118. %5 


ppe “d 
about va 
ter home 


tur 
rdinarily n t 
Brice Sils 9s Wier 
‘ ad of 


Post Orders 


BOOSTER AMPLIFIER 


50-WATT $9055 
BOOSTER AMP. 39 


2-Mike Pre-Amp $12.95 Extro. 
Not a Kit, but a Manufactured 
Amp. 


50- WATT BOOSTER t 


2- ane PRE-AMP, 


input, Furnished with 


¥ t 
or Dyna m te 
ote contre 

PR-2X, 


Pr fr 1 
It Cry stae < 
4 tx 


Small chassis size ¢ 


$12.95 ea 


McGEE’S $62.50 LIST 15” COAXIAL SPEAKER, $23.95 
New 1953 Model—21 Oz. Alnico | v ox? Tweeter 


Amplifier Stock N« 
Net price 


12” COAXIAL SPEAKER, $12.95 


" 
PM apes 
i 


nsen ¢ 
coe PM st 


12" JENSEN PM. $15. 95 


! ok 30 to 17 
for $30 oo price $1 


G.l. 3-SPEED CHANGER WITH G.E. 


VARIABLE RELUCTANCE TURN-ABOUT CARTRIDGE 
dous me “Gee ! Brand 
atic re 4 har ‘ 
reluctance cartridge 
& automatically , ’ 2 

Repeats last rece Race size 12 xi2™% 
Ibs. Stock No, 7 Gt op price. $22.95 
me above, but with Webster fiip-over 


30s 


No, Cll 
$25.00 


{22 


— instr 


cps 
each 


Another tremer Scoot new Ge 
ite 


“ ith 


as 
x No “Gl 700, "sale price, $21.95 each 


TELEPHONE VICTOR 9045. WRITE FOR FLYER 
1422 GRAND AVE., KANSAS CITY, MISSOURI 


Send 25% Deposit with 
c.0.0 with 
Inciude Postage 


Parce 
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TELEVISION BOOSTERS AND CONVERSION KITS ON SALE AT McGEE 


GENUINE STANDARD COIL T.V. BOOSTER 
Not Surplus, But Right From the Factory 


Latest Model B-51 Standard Coil Television Booster « 
makes another ae uy purenace and @s usual passes = a Colt 
m t you 4. i } del a r 


$10.95 


each “Brand ‘new, fac tory “cartoned ‘and fully guaranteed 


uite " roved pert ' 
a t 7 
Has extremely 
ontrol switch for 
rk brown plasti 
Shipping weight 


—— 


Sale ‘price, “$10 9S each, or buy 2 for only $20.00. 
FRINGE AREA TV RECEPTION IS 
BETTER WITH OUR McMURDO 
SILVER TV BOOSTER 
$10.95—TWO FOR $20.00 


Read the Setiate on 


net s x44 
Model B-51, 


pages + ond 5 of the December masto “a TN News."’ You will see 


eluding 
~orpora 


gic knob tuning 
Stock No. GB-6B, sh opine weight 5 ibs 


20 INCH CONVERSION KIT $29.95 


You GET— 


20HP4—20” PICTURE TUBE 
20-INCH PLASTIC MASK 
14 K.V. FLYBACK AND 70° YOKE 


i } onth guaranteed 20HP4, 20° rectangular 
14.000 volt ¢ buil oltage flyback trans 

»aine o tangular gold trimmed 

ted diagram ’ ictur i ve latest electro-static 
n f , red xpress k onl Ship 


; 
— No. 20-TP, net y ce, $29.95. Price with Raytheon or 


and sugge 


rantee picture tube, $10.00 extra 
17-INCH CONVERSION KIT $25.95 
You Get—17BP4A 17” Picture Tube 
14-Inch Conversion $2595 17-Inch Plastic Mosk 
Kit 14 K.V. Flyback and 70° Yoke 
WITH G.E. TUBE KB. By. BBs. 


Ty SPEAKER AND BAFFLE SALE 


e: 8” SPEAKER AND BAFFLE $4.95 
St ch N 818, Tan leatherette covered, plyw stant 
i. 34 oe weeehes $4.90 cach in low of | —~ 


SPEAKER AND BAFFLE $6.95 12" SPEAKER AND BAFFLE $7.95 


CA 
" 
ok ‘ A 
se so" ea te Gee abuse “s? s eact 
. $7. so. ea ots of 3 « ’ 


RCA 201E1 T.V. TUNER $7.95 


Terrific buy on this RCA tuner 
famous original 201E1 


We have « limited quantity of the 
13 channel completely wired and tested TY 
front end tuners Ready to ct 
fered at & sacrifice 
gvod condition but has been repaired 
ont end tuner. Convertor coil type for seperate sound 

in the famous 630 chassis. Complete with 3-6/6 tubes, 

gth desired, either 2” or 4” 


RCA 201E-1 T.V¥. TUNER 


Same as pictured shove only new—with 2%” shaft. Stock No. 32701 


Specify shaft ten 


i seney contro 
3 tubes Net price, $9 ‘os ear ch city ‘shaft length 


Sale Price, $11.95 
3-TUBE SARKES-TARZIAN T.V. TUNER 
This popular Sarkes-Tarzian tuner is widely $995 
used } channel rotary type « ch with individu 
aily tuned ox Price is complete with diagram and 
three tubes onHO KF and GAGS mixer 
Key slar factor Fach tuner is wired ready 
‘ y be used with either 
TV “tuner, with 
or 4% 
STANDARD COIL SUPER CASCODE TUNER $19.95 
UHF STRIPS $7.50 EXTRA 
“le Circuit of the Stands 
" Vv front e i tm- 
‘ conversion | to ‘Une re- 
increase ity 
and a high profit 
jrand new faetery TV-2000 
Shaft length 314” 
cascode tuner, $8 
hannel 


‘ specify « 
$7.50 per set 


UHF hipermtahenpats CONVERTER $34.95 


Suteo UHF televisior erter wit! 
ously variable for ot ls 14 thru 85 
booster f channels r is 


ances include 
{ channel 


eliminatior 


, 4 
m the tuner 


built-in booster, Contin 
Bullt-in wide band VHF 
Self powered for 
witeh gives choice o 
fed thru the bre 
or direct © the TV «& tare No. 21A 
Net price $34.95 


eyele At pera lector 
antenna VHF antenna ¢r vy tb 


shipping weight 7 Ibe 


REGENCY RC- 600 $37. “6 


ineered and 
tabibit 
tor ¢ VHF 


Tonk 


$37.46 cach 


CAPEHART CABINET FOR 1000 SET—ONLY "99°" 


ScauTiouL WALNUT 


2 peake 
275 ibe 


partment is completel rit 
Walnut 


hart combination cal 


COMPLETE RADIO, TELEVISION 
3-WAY PORTABLE KIT 8-Tube Hi-Fi Amplifier Kit $29.95 


<_< $45°5 


tubes 


diagran 
fact it 


hatteries, $15.95. 67 14 
39ec « 


xtra 


Build Your Own 
Phono-Mike 7 
Broadcaster 

M lel K 


Net : $29 ‘os. 


10- Watt Hi: Fi Amplifier Kit $14.95 


AQ « t { parts 
Kit Model DE-6R. Net 
and tested 

and desk fF 
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AND AMPLIFIER KITS AT McGEE 


10-TUBE RADIO KIT $29.95 


be 


6-TUBE 2-BAND KIT $14.95 


' $14 05 


5- TUsE AG- DC KIT _ - 


ube AC-DO ot 
ed 1 t ‘ 


$29.95 te th tubes 
vet $12.95 


(1, 20" TLV. kit $59.95 Less Tubes 


nplete © 


AC POWERED BROADCAST 
TUNER KIT $12.95 


Ne t $59.95 tune 00 extra! sme with « 2020 or 7x5 ampli 
peaker $2 extra ' . ne. { w4u4ty hiwt , 


$16.9 igt Broadcast tuner kit Mode 
THPSA, $19.95 $25.00 rice. $12.05 


TELEPHONE VICTOR 9045. WRITE FOR FLYER 
1422 GRAND AVE., KANSAS CITY, MISSOURI 


. SARS 
wo Me oo oe Ss 
ey 4. ’ , y 4 bP cha} 


For additional information on any of the items described herein 
are asked to write direct to the manufacturer 
TELEVISION NEWS, the page and the issue number, delay will be avoided. 


readers 
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FM-AM TUNER 

Fisher Radio Corporation, 41 E. 47th 
Street, New York, N. Y. has recently 
introduced an AM-FM tuner which 
has been designated as the Model 
50-R 

The new unit incorporates a two- 
band superheterodyne with complete- 
ly independent r.f. channels for FM 


and AM. The FM section comprises 
a dual-triode, cascode, tuned r.f. stage 
for maximum § signal-to-noise’ ratio 
and two if. stages followed by two 
cascaded limiters. These are com- 
bined with a Foster-Seeley discrimi- 
nator to produce an Armstrong 
system. 

Hum level, with the volume control 
at zero, is more than 100 db below 
two volts output and more than 90 
db with volume control full on. The 
cathode-follower output permits out- 
put leads up to 200 feet in length. 

The circuit uses fourteen tubes in- 
cluding the tuning eye and rectifier. 
The tuner is completely shielded, is 
housed in an etched aluminum chas- 
sis, and measures 14%” wide, 8%” 
high, and 9%” deep. It weighs 17 
pounds. 


"KLIPSCH" ENCLOSURE 

G & H Wood Products has been li- 
censed by Klipsch d& Associates to 
manufacture and distribute a Klipsch- 
designed loudspeaker enclosure 

The units to be manufactured will 
be made under the Klipsch “Rebel 1V” 
patent and will be marketed through 
parts distributors in both assembled 
and kit form. 

The new line will be advertised and 
promoted as the Klipsch “Rebel 1V” 
by Cabinart, the high-fidelity trade- 
mark of G & H. 


ACOUSTICAL TILE 
Tropicraft, 14 Sherwood Place, San 


California is now mar- 
keting an acoustical tile which has 
been designed with appearance as 
well as performance in mind. 

Known as “Tropi-Tile”, the new 
product is made from fibrous glass 


Francisco 3, 


surfaced with “Woven-Wood”. The 
tile is available in ten textures and a 
variety of “House and Garden” colors 
as well as special] decorator-colors-to- 
order. 

The company invites inquiries re- 
garding this new product and its 
applications. 


TOWER ACCESSORIES 

Alprodco, Inc. of Mineral Wells, 
Texas is currently offering two base 
units for use with television receiving 
towers. 

The B1-WS base, for use with the 
company’s standard or commercial 6- 
foot aluminum tower sections, fits 
peak or flat-top roofs and is made of 
heavy galvanized steel with flat feet 
that pivot to any angle. The base 
weighs 17 pounds. 

The second unit, the MB-1R, is a 
universal base which permits roof 
mounting with or without fastening 
to the roof. Designed for difficult in- 
stallations, the base is hinged, can be 
tilted at any angle, and can be 
mounted side, hip, or flat. Of sturdy 
construction, the unit weighs 7 pounds. 


MARKER INJECTOR 
A bypass marker injector to provide 
uniform markers at any point on vis- 


ual response curves, in traps, or along 
the base line of a curve has been an- 
nounced by Scala Radio Co. of 2814 
19th Street, San Francisco 10 

The SMI-53 “Super Marker Injec- 
tor” has been designed to operate 
with any service sweep generator, 
scope, or marker generator. This unit 
is designed for application at video, 
i.f., and r.f. frequencies through 200 
me. When used with a low capaci- 
tance probe, the wide-band amplifier 
permits effective signal tracing in if. 
circuits. Thus, the instrument is 
suited to troubleshooting as well as 
alignment of TV receivers. It pro- 
vides localization of dead or weak 
stages, and relative gain measure- 
ments, 


The unit comes complete with an 
instruction manual and two coaxial 
test leads. A data sheet on the in- 
strument is available from the com- 
pany. 

CAMERA CHAIN 

Standard Electronics Corporation of 
285 Emmett St., Newark 5, N. J. has 
introduced a new television camera 
chain, the SE-TE 468. 

The new television camera provides 
operational characteristics and fea- 
tures which result in greater camera 


versatility and lower initial and op- 
erating costs, according to the com- 
pany. 

The new unit can be used for live, 
film, field work, stills, and test pat- 
terns. Stills and test patterns will not 
burn in. The pickup tube used in the 
camera is said to be 50 per-cent 
cheaper than other commonly used 
studio pickup tubes. 

The camera features a single con- 
trol for lens position and focus; full 
8 mc. bandwidth; good depth-of-focus 
control; electronic view finder; four- 
lens turret using inexpensive, small 
diameter lenses; tally lights; and in- 
ter-communication. 

The company will supply 
information on request. 


complete 


AUDIO EQUIPMENT 

Radio Craftsmen, Ine 4401 N. 
Ravenswood Ave., Chicago 40, Illinois 
is introducing two new pieces of audio 
gear to the trade. 

The Craftsmen-500 
signed primarily to be used as a 
arate audio power unit and can be 
conveniently installed in built-in lo- 
cations Its specifications include 
power output of 15 watts maximum; 
frequency response of + .1 db, 20 cps 


has been de- 
sep- 


to 20,000 cps and + 2 db, 5 cps to 
100,000 cps; power response 12.5 watts 
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How to make 


PICTURE-TUBE 
SUBSTITUTIONS 
EASILY 


New CBS-Hytron Substitution Chart for Television Picture 


Substitution Chart Tubes helps you pick wouk al substitutions easily, quickly. It’s a 


cinch to use this complete, up-to-date Chart. An Index of types 
FOR TELEVISION leads you to proper Substitution Group listing all readily inter- 
picture TUBES changeable types. You pick an available type . . . with the least 
number of necessary service adjustments. That's it. No other 
references required. You save time . . . money. You need this 
indispensable CBS-Hytron TV Substitution Chart. Get it from 

your CBS-Hytron distributor. Or write direct today 


WHAT'S IN IT FEATURES 


1. General introduction ovtlines scope and * All necessary dota given for all 


purpose electromagnetically deflected types, 
4. Introductory Notes give details on tabulation regordiess of make 
3. Typical Substitution shows how to use Chort Directly interchangeable types in- 
4. index indicates Substitution Group for each dicated 
type j Other popular substitutes and re- 
Substitution Groups narrow choice to logical quired service changes high-lighted 
substitutions and explained 
* Basing ond Ovtline Drawings give basing and | Substitution, not conversion, em- 
dimensional data. phasized. 


All ore complete. Include all 
GOT THESE HELPFUL GUIDES? rire ole. are hee: 
Get yours today. 


Now 3 
CBS-HYTRON TEST ADAPTERS 


Miniature Guide includes 250 Crystal Diode Guide de- TV Picture-Tube Guide lists 
types, 111 basing diogroms. scribes 92 types. includes 7 164 types, 19 basing dic 
indicates similar lorger pro- dimensional diagrams. indi- groms for all magnetically 
cates typical application for deflected picture tubes 
each type 


7-Pin Min., 8-Pin Octal, 9-Pin Min., 
$1.45 Net $2.25 Net $1.75 Net 


BY POPULAR DEMAND, You can now buy CBS-Hytron 
Test Adapters in all three popular sizes: 7-pin miniature, 
8-pin octal, 9-pin miniature. 


New... Free DECAL 


Not just an identification. But a colorful decal 
that sells for you! Sells your magic ability to You can now test all sockets dynamically . . . “topside.” 

. Without wrestling with heavy chassis. Without disturb- 
ing wiring or parts. Just plug tubes into Test Adapters 
and Adapters into sockets. Presto, socket connections 
are topside . . . ready for your test prod. You check volt- 
age, resistance, gain, intermittents, oscillation. Trace 
signals, etc. All the e-a-s-y topside way. Order all three 
Test Adapters from your CBS-Hytron distributor today. 


recapture new-set sparkle. Let this decal pull 
customers to you. Get it today from your CBS- 
Hytron distributor. 


YTR CBS-HYTRON Main Office: Danvers, Massachusetts 
q 


ie A Division of Columbia Broadcasting System, Inc. 
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* 1 db, 10 cps to 50,000 cps; phase 

shift + 15 degrees, 20 cps to 20,000 

cps; total harmonic distortion less 

than 1% at 10 watts at mid-fre- 

quencies; power consumption is 105- 

—* 125 volts, 60 cycles, 125 watts. Over- 

NEWARK LOW-COS* AMPLIFIER ¥ | all dimensions are 8” x 1314” x 7%” 
pact 8-watt amplifier using 7 ; 4 ? The second unit is the “800”, a com- 
ish: pull output feoee. Snes A pail Bangg 4 : pact phono equalizing and tone com- 
nse, 50 12,000 les. H ‘ pressing system on a single chassis 
Five front panel control knobs pro- 
vide complete and flexible control of 
- an entire custom high fidelity music 

NEWARK COAXIAL SPEAKERS | system. 


yh-fidelity value 


Chas 


S100. NET 


“O”" TESTER 
Lako Manufacturing Co 506 E 
83F 996. = Speaker. : no Townsend St., Milwaukee, Wisconsin 
Als ped., 6 ohm aie has developed a test instrument for 
~, rs Speaker Rated 12 wa Has |] z y | television servicing, the Model 400-A 
ed., S ohn Q” Tester 
With this instrument it is possible 


ares. 18" Speaker Rate 


BRUSH BA-116 MIKE -PRICE REDUCED! 
Originally pold for $8.6) 
av slab e while 


18 - Vivace 

Brown. Wt 1% Ibs 

54F350. Special 5.95 
Order from Dept. R-7 


Send for Ceteis 


(Advertisement) 


ROUND, SQUARE, KEY and “D” to test deflection yokes, width coils 


and horizontal transformers without 
OPENINGS QUICKLY MADE removing them from the set rhe 
unit drives the test part at proper 
" waveform and frequency and meas- 
with Greenlee ures the output voltage Since the 
. output is a function of the “Q a 
Radio Chassis Punches C _-\\ single shorted turn will result in al- 
Ser 2 | most negligible output as compared 

with a good part 
The company will supply full details 

on request 


PERMOFLUX ADAPTER 

Permoflu Corporati 19900 W. 
Grand Ave., Chicago 39, Ill. has an- 
nounced the availability of a new 
adapter which permits any f «6the 
company’s binaural headsets to be 
used for conventional monaural 
service 

The input end of the adapter has 
a jack to receive the PL-68 type 


cut accul 
mn chassis for how ng plug 
controls, meters, panel 
lights, etc. with GREENLE! 
us Punches. In 1-1/2 minutes | 
or less make a smooth hol 
in metal, bakelite or hard 
rubber up to 1/16” thick. Easy to operate | 
simply mh with ordinary wrench x ide rang “Quick, Watson, the JENSEN!” 
of size Write for details Greenlee 
Co., 1887 Columbia Avenue, Rockford 


three-circuit plug of the binaural 
L— headset. The output end is a standard 
GRE. LEE two-circuit PL-55 type plug which can 
= be plugged into any conventional 

headset jack 
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ASSURED ELECTRICAL ACCURACY 
BASED ON MANUFACTURERS’ 
PROCUREMENT PRINTS 


IRC Exact Duplicate Controls 
Are Double-Money-Back Guaranteed 


Based on set manufacturers’ procurement prints, only 
, IRC Exact Duplicate Controls are double-money-back 

ONLY IRC GUARANTEES guaranteed for accurate electrical operation. This 
ACCURATE ELECTRICAL OPERATION firm guarantee applies to both IRC factory-assembled 
Exact Duplicates and universal 
AND SATISFACTORY MECHANICAL FIT CONCENTRIKIT equivalents. 

Set manufacturers’ electrical specifications are 

Secitesd wedieations of fits teyfesl exew- Resistance values are carefully selected to match. 
facturer's procurement print are exactly Tapers are watched carefully; IRC doesn’t arbitrarily 
duplicated by IRC's QJ-412 control (shown). substitute tapers to obtain wide coverage. 


CONCENTRIKIT assembly includes P1-206 Z : 
ond RI-223 shofts with B17-109 and B13-133X For exact duplicate controls of guaranteed accuracy, 


Base Elements and 76-1 Switch. specify IRC. Most Service Technicians do. 


INTERNATIONAL RESISTANCE CO. 


415 N. Broad Street, Philadelphia 8, Pa, 
Utorever the Cincuil, Says VW in Canada: International Resistance Co., Ltd., Toronto, Licensee 
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BECOME AN 


ELECTRICAL ENGINEER 


Bachelor of Science Degree 
in 36 months. 

Major in Electronics or Power. 
Now 
these rapidly expanding fields 


prepare tor a career in 
to’ 


serv- 


This school will prepare you be- 


come an engineer technician or 


ice man. Previous military, academic 


or practical training may be evaluated 


for advanced credit 


Enter Both Radio and Television 


an attain the Radio- 
An added 6 
you for the 
Technician’s certificate and 
ot Associate in Applied 
The Technician’'s course is the 
first third of the program leading to 
a Bachelor of Science Degree in Elec- 
trical Engineering with a major in 
Electronics 


Also offered 


In 12 months you « 
Technician’s certificate 
months course 
Radio-TV 

the Degree 
Science 


qualifies 


12-month Radio-TV serv- 
ice course; 12-month Electronics or 
Electro Technician 6-month 
Electrical Service Course and 3-month 
refresher and preparatory 


classes 


Courses 


keener al 


84 


Terms Open April, July, Oct., Jan. 


Famous for its Concentric Curriculum 
Faculty 50,000 
students 


former 
from 48 
Non- 
Cuurses approved for 


of specialists 


Annual enrolment 
and 23 overseas countries 
50th 


Veterans 


states 


projpit year 


MILWAUKEE 


SCHOOL OF ENGINEERING 


eee ee ee ee ee ee ee ee ee ee eee 
MILWAUKEE SCHOOL OF ENGINEERING 
Dept RN7S3 1025 N. Milwaukee 
Milwaukee |, Wisconsin 


on Car 


| 
| 
| 
j 


| 


The adapter, Model BMA-1, was de- 
veloped in response to requests from 
binaural headsets for a meth- 
adapting their phones to stand- 
service 


users ol 
od of 
ard 


“DYNATRACER" 
Century Electronics Co 
Ave Brooklyn, N. Y 
fering a new test unit 
fraternity 
The “Dynatracer” is 


power re da 


of 8509 21st 
is currently of- 


to the service 


a portable self- 


instrument designed to trace 


or inject als through video, sound 


sync, a.f.c vertical, or horizontal 


sweep circuits 
With a 


trace 


flick of a switch, it will also 
ate 
components 


and lo« 


intermittent 


voltages open 
shorted. o1 


operating 


new unit comes complete with 
instructions 
ANTENNA ROTATOR 
LaPoint Inc. of 
ville, Conn. has released its new 
D-X" antenna to the 
The rotating unit features a unique 
gear train, positive antenna stop 
weather-resistant finish line 
and the ability to support 
over 200 pounds. The control 


Rock- 
‘Vee - 
trade 


Vlectronics 
rotator 
spe- 


cial 
connection, 


easy 


console 


is decorator-styled and is available in 
heather green or cordovan mahogany 
A unique control lever incorporates 
both and numerical refer- 
ence points. The special control circuit 


requires no screwdriver adjustment 


compass 


MICAMOLD CONDENSERS 
Micamold Radio Corporation, 
Flushing Ave., Brooklyn 37, N.Y. is 
now in production on a line of her- 
metically-sealed, metal encased “Am- 
birite’”’ condensers 


1087 


The new units are designed to pro- 
vide long and satisfactory operation 
in ambient temperatures up to 150 
degrees C. They can be supplied with 
single and dual in standard 
capacitance values Voltage rat- 
ings in various case 


sections 
and 
$1zes. 


The 
operate 
range 


ability these < 
throughout the 


of ‘ondensers to 
temperature 


of a) 


tX 150 
attributed to the “Ambi- 


ince cn 


degrees C de- 
c: a 

rite dielectric 
with 
An 
new 


pany 


Capacit 
temperature is 


ange 
smal 
engineering i n 
available 
on request 


on these 


units Is Irom the 


com- 


BATTERY SOLDERING IRON 
He Electric ( 119 W 
Avenue, Roselle Park, N. J. has 
nounced a _ soldering 
be connected to eithe 
The unit will generate any 
ee of heat required f lering 
light or heavy work. A switch button 
heat. The iron 


melt 
20 seconds 


racon Clay 
an- 
ron an 


whicn ¢ 


60 12 volts 
new de- 
4 | Sole 
controls 
der in 

The iron 
nickel-chromium 
12 
rubbe1 


1 
Ssol- 


comes 
heatin 
and 
hatte ’ 


abrasion 
heater cord 
a non-breakable plastic 
all 121% inch 


foot 


ove! length is 


GEIGER COUNTER 
The Radiac Co Ine 
Avenue, New York 17, N. Y 


leased a newly-engineered, ultra-se 


tive Model 105-D “Prospectoscope " for 
radioactive mineral prospecting 
The Model 105-D can be us 
prospecting from low 
from a moving 
and also for probing 
cepths of 50 feet. 
The unit is equipped 
Geiger tube. It can be removed 
the irstrument and fitted to 
foot coaxial cable provided 
features a standard-size bet 
probe, which is 
able with the giant-sized tube 
curate meter having five 1 


ed for 
uircralt, 
foot, 


flying 
vehicle or on 
drill 


holes to 


26" 


from 
the 50 


with a 


Geiger inte! 

inges ives 

tion of 
built 


ition 


broad selec 
sensitivities A 


the prospector a 
strument 
peake1 
radioactivity 


in- 
in 
rives an of 


aural indic 


VIBRATOR LINE 

A new line of series drive vib 
specifically designed for depend- 
able service in communications equip- 
ment has introduced by 
Vibrapow) 1036 N 
well St., Il] 

Series been 
in all 
models 
cations 


ators 
lon ; 
been James 
Company Rock- 
Chicago 18, 
drive has 
of the company’s 
where the 
equipment 
to accommodate 
The mechanism steady 
voltage starting throughout the 
tended life of the component 
The design, in addition, separates 
starting and driving functions from 
main vibrator contacts, insuring 


incorpo! ated 
replacement 
original communi- 
has designed 
such assembly. 
gives low- 
exX- 


been 
an 
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BUY TEST EQUIPMENT 


ON THIS RADICALLY NEW 


TIME PAYMENT PLAN 
NO INTEREST! - NO CARRYING CHARGES! 


USE CONVENIENT TIME PAYMENT ORDER BLANK BELOW 
Superior's New Vy Superior’s TUBE TESTER 
Model 770 LT- OHM Model TV-11 
MILLIAMMETER eet Ee 
" me ' because all ‘element 


ding to pin nur 


Sensitivity—1000 ohms per volt : a hg egh pn Ly Ee 


tem, the user can instantly identify 
which element is under test Tubes 
having tapped filaments and tubes 
th fllaments terminating in more 

» one pin are truly tested with 
Model TV-11 as any of the pins 

be placed in the neutral posi 

e- when necessary © Use n 
SPECIFICATIONS | . : ‘ombination de ——" _lnateed 

6 A.C. VOLTAGE RANGES cividug 80K " are user each 
Volt e 0 ys it is impossible 

6 D.C. VOLTAGE RANGES ———-- to dama a tube by Inserting it in 
= ror ocket © Free-moving 

bullt- in re ‘oll chart pro wides complete 
2 RESISTAN( E RANG ES 4 : beh — ae. 7 0 i" = 


. , yhor r external nplifier detect 
Re acage cet The Model 770 comes complete | Operates on 105-130 Volt $ cog wera ead » ~~ a oe owe oe a - 
r os ‘pocket size V OM. with self-contained batteries, test | (0 Cycles A.C. Hand -rubbed t nents und loose exter: al 
Measures only 3%"x 90 leads and all operating instruc- | °** cabinet complete with NET 4 — 


. portable over 
5%"x2's tions. —s 


4+ D.C CURRENT RANG Es 
A 


Superior’s New - Superior’s New 
saan a TV ert GENERATOR 
A COMBINATION VOLT-OHM MiIL- 

LIAMMETER PLUS CAPACITY RE-/| THROWS AN ACTUAL BAR PATTERN ON ANY TV RECEIVER SCREEN!! 
ACTANCE INDUCTANCE AND DEC- 
IBEL MEASUREMENTS 
bc. VOLTS: PECIFICATIONS , CONNECTS DIRECT 


ac.’ vours | ae t — TO ANTENNA POST 


OUTPUT VOLTS 


D.C. CURRENT: 0 ¢ 15/150 Ma. 0 1 petee NO CONNECTION 
ae a, ' - =P) | INSIDE RECEIVER 


CAPACITY 


REACTANCE ) ‘ ‘ > i enturen. al 


INDUCTANCE 
DECIBELS 


ADDED FEATURE ‘ r come 
The Model 670-A includes a | #'*' ith shivided leads a 
special GOCD-BAD scale for | “*'*' © erating tastre 
checking the quality of elec- | '’"* 
trolytic condensers otf a test 


potential of 150 Volts NEW TIME PAYMENT PLAN 


Superior's Model 660-A—A NEW A.C. OPERATED ORDER BLANK 


SIGNAL GENERATOR 


Provides Complete Coverage for 
A.M.—F.M. and TV Alignment 


MOSS ELECTRONIC DISTRIBUTING CO., INC 
Dept. 8-63, 38 Murray Street, New York 7, N. Y. 


‘ : I 
) MODEL 770° 


$2004 
soest. TV. i 
n pa 


Kala 
MODEL 670-A 
$7.40 down paymer Talat 
TELEVISION BAR ha nena 
MODEL 660-A 

2 jown payt 

es 
p €.0.D. for the 


@ Tubes used 
lator mixer n 


Audio Oscill 
R 


structions 
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WORLD'S LARGEST MANUFACTURER 
OF CUSTOM BUILT TELEVISION 


MATTISON: 


SSILVER ROCKET 630 CHASSIS; 
¢ with TUNEABLE « 


BUILT-IN BOOSTER =: 
efor Better DX Receptions 


2 Featuring NEW CASCODE TUNER® 
made for UHF interchangeable 7 
etuning strips and 70° COSINE YOKE. 
Tube : 
Complement: 


28 tubes 
3 rectifiers 
1 CRT 


32 


All Channel_/ Booster 


Broad band single knob control pre-amplifier 
built in te eliminate tong leads which may 
cause regeneration and attenuation of signal. 


@ ONLY THE MATTISON 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE 
BUILT-IN BOOSTER THAT INCREASES 
SIGNAL STRENGTH UP TO (0 TIMES. 
THE SILVER ROCKET WILL OUT-PER- 
FORM ANY CHASSIS MADE AND IS 
PRICED RIGHT TO SELL FAST WITH 


AN EXTRAORDINARY MARGIN OF 
PROFIT FOR YOU. WRITE FOR CON- 
FIDENTIAL PRICE SCHEDULE. 


ALL CABINETS MADE IN MATTISON’S 
OWN CABINET FACTORY! 
ANNOUNCING 
the New 


AMBASSADOR 
for 1953 


The only open 
face console 
made in every 
expensive 
decorator 
finish . . . On 
guaranteed 
genuine ma- 
hogany, walnut, 
oak and other 
rare woods! 


oT 

The AMBASSADOR 17” and 21” 
Best hocking . . Best Valve, Too! 

Full size console for eye ‘level television. Available 

in every expensive decorator finish Fea. 

turing removable safety glass. Dimensions height 

42 inches, width 26 inches, depth 23 inches 


DEALERS! SERVICE DEALERS! Here is your 
opportunity to become the “important” TV 
Dealer in your area for THE FINEST CUS- 
TOM-BUILT LINE OF TV RECEIVERS. FREE!! 
Write for Mattison’ s merchandising portfolio 
explaining the “"UNASSEMBLED PLAN” and 
**$1,000,000 FLOOR PLAN.” 

a Mattison Cabinet or 


= tote 


Manufactured with integrity 'Y Set! 


* Mattison Television & Radio Corp.: 
© 10 West (8ist St., Dept.RN, N.Y.53, WY. $ 


When you buy from 
Mattison 
only one 
supply! You can buy 
a attison Chassis, 


greater dependability and additional 
hours of service. 

A complete data sheet on these new 
models and other of the company’s 
communications vibrators is availabie 


on request. 


RECORDING REELS 
A new 7” plastic reel for use in 
magnetic recording with diagonal “V”’ 
slots for faster threading and a larger 
hub for more constant tape speed has 


been introduced by Minnesota Mining 
and Manufacturing Co., 900 Fauquier 

t., St. Paul 6, Minn. 

Designed to reduce errors in 
gram timing, it is the first 
reel to accept all standard 
tapes, irrespective of 
out danger 

Two 
on each side 


pro- 
large-hub 
recording 
thickness, with- 
of tape spillage 

threading slots are provided 
of the reel, including a 
unique “V”’ that reduces thread- 
ing time by nearly one-third. More 
even winding of the tape on the reel 
is provided by reduced inside width 
of the reel and use of tapered flanges, 
thus minimizing the possibility of 
nicked edges and tape breakage. 


slot 


JUNCTION TRANSISTORS 
Radio Receptor Co., Inc. of 251 West 
19th St., New York 11, N. Y. has 


added three types of “p-n-p” junction 
transistors to its line of germanium 
products. 

The new units are sealed in a thin 
plastic sheet only .120” x .343” x .375”. 
Leads may be soldered in or clipped 
to plug into a standard transistor 
or hearing aid socket The asym- 


metrical lead spacing insures proper 
polarity and fits the standard sub- 
miniature socket. 

Good performance is obtainable with 
| as little as .5 ma. at 1.5 volt of col- 


lector voltage. Under these conditions 
the high gain type RR 20 has a cur- 
rent amplification of 40 and a power 
gain of 36 db. The general purpose 
type RR 14 and the economy type 
RR 21 have current amplification of 
25. The latter two types have cut-off 
currents of only 10 microamperes and 
a noise figure of 22 db (1000 cps). 


INSULATOR GROMMET 

JFD Manufacturing Co., Inc. of 6101 
16th Ave., Brooklyn 4, N. Y. is in pro- 
duction on a universal insulator grom- 
met for all television downleads. 

This polyethylene insert for 
off insulators will accommodate 
lar and ribbon lead 
rectangular, and coaxial type trans- 
mission lines, thus facilitating the 
handling of lead-ins for both u.h.f. and 
v.h.f. installations. 


stand- 
tubu- 
as well as oval, 


SUBMINIATURE RESISTOR 

Electra Manufacturing Co. of 2537 
Madison, Kansas City, Mo. is cur- 
rently offering a tiny deposited-carbon 
¥% watt resistor which has been espe- 
cially designed for miniature work 

This “transistor” is only “2 
inch long and %;4 inch in diameter. It 
is available in a range of resistances 
from 4 ohms to 250,000 ohms. It 
rated at a maximum of 250 volts 
erances are +1%, 5‘ and 

Additional details are included 
the company’s bulletin E-4 which 
available on request. —30— 


resistor 


EW Speaker Enclosure 
(Continued from page 43) 


All of the preliminary design and 
testing work had been carried out us- 
ing an 8-inch Wharfedale speaker 
The problem now was whether or not 
the enclosure would perform equally 
well using other makes of 8-inch 
speakers. Several were tried, among 
them Altec, Permoflux, Jensen, and 
University units. The result of these 
tests seemed to indicate that any good 
8-inch speaker could be this 
system. 

The next problem seemed to be one 
of production. The positioning and 
size of fins (B) and (C) was such 
that to bolt the speaker securely in 
place was virtually impossible. The 
commercial version has solved this 
problem by slotting the sides (or top 
and bottom if the unit is used horizon- 
tally) of the cabinet so the fins can 
slide in and out, thus making the 
speaker readily accessible. The back 
panel of the cabinet is secured in 
place by means of wood screws 

The mechanical details of the cab- 
inet, as given on page 43, show how 
comparatively simple this enclosure is 
in construction and belie its “big en- 
closure” performance. All-in-all, this 
unit has done a man-sized job on 
“location” recording and has _ per- 
formed well in the author’s home. 


—- 
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This name 
spells Quality 
and Profits 


te 
é . “wif 
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NBEATABLE quality is built into every 
Sylvania product. Even beyond that, 
Sylvania quality goes back to its essential 
metals, chemicals, and materials. 


Sylvania quality is fundamental 


Sylvania grinds and formulates its own 
phosphors, and applies them by improved 
methods which assure maximum uniformity and 
fine picture-tube performance. Sylvania 

draws its own high-quality tungsten filaments 
and winds and tests its own coils. 


Naturally, this far-reaching quality control 
results in an enviable nation-wide reputation. 
Today 7 of the top 10 television set makers 
use Sylvania Picture Tubes and Receiving Tubes. 
Naturally, too, Sylvania quality pays off 
in fewer call-backs, more satisfied customers 

. and more profits for you. 


You'll find your friendly Sylvania 
Distributor a mighty high quality man to do 
business with, too. Call him today! 

July, 1953 
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Be sure to install Sylvania Picture Tubes and Receiving 
Tubes in all the sets you service. Your customers know 
about Sylvania’s fine quality and they'll appreciate your 
selection of Sylvania products for their sets. 


THESE BOOKS HELP 
YOU EARN MORE 
IN TV SERVICING 


“How to Understand ond Use TV Test instruments” 


Provides basic explanations of how 
each test instrument operates 
Covers: VT Voltmeters. AM Signal 
Generators, Sweep Signal Gener 
ators, Oscilloscopes, Video Signal 
Generators ,Field Intensity Meters 
Voltage Calibrators. Describes 
each in detail; explains functions 
tells proper use in actual servicing; 
shows how to avoid improper indi 
cations. Helps you get the most 
from your instruments; saves you 
time, helps you earn more. 148 
mages, 8% x 11” 


™ ORDER 1W-1. Only 
“TV Servicing Short-Cuts” 


Describes a series of actual TV 
service case histories, giving step- 
by-step explanations of how the 
service technician localized and 
tracked down each problem Shows 
how these frequently recurring 
troubles can be tracked down and 
solved in any set. Explains how to 
apply proper time-saving servicing 
techniques you the suc 

ceasful experience of experts, to 
make your service work easier 


quicker, more profitable, 100 pages 
1 ” 


$3.00 


gives 


ry x 4 
ORDER K-11. Only $1.50 
“Servicing TV in the Customer's Home" 
Saves you time, work and chassis 
hauling on outside TV service 
calls. Shows you how to make suc 
ceseful repairs on the spot using 
these methods: employing VI'VM 
and capacitor probe to trace down 
trouble tube-pulling to diag 
nose trouble by observing audio 
and picture effects; performance 
tests through analysis of 
pattern, adjustment techniques 
developed for field servicing. Saves 
time, avoids chassis removal 
06 pages, 546 x Bly 
ORDER TC-1. Only 


“Television Tube Location Guides" 
VOL. 3. Shows tube positions and 
functions in hundreds of impor 
tant TV sets. Helps save servicing 
time. Often, looking at the picture 
or listening to the sound 
the clue to the trouble 
a tube failure ia the cause. This 
guide, with its clear, accurate tube 
placement and function diagrams, 
makes trouble diagnosis and tube 
replacement quick and easy 
out removing ¢ hassis 


teat 


$1.50 


provides 
Frequently, 


192 pages 

new diagrams continuing coverage from Vol. 2 
ORDER TGL-3. Only $2.00 
VOL. 2. Over 200 pages of tube placement diagrame 
not included in Vols. 1 and 3 

ORDER TGL-2. Only $2.00 
VOL. 1. Over 200 pages of diagrams not in Vols 
4 ORDER TGL-1. Only $ 


Zand 3 

“Photofact Television Course” 
A full, easy-to-understand expla 
nation of TV principles, operation 
and practice. Covers Cathode 
Beam Formations and Control, 
Beam Deflection Systems, Beam 
Mod, and Synch.; analyzes CR 
tubes, camera tubes, voltage sup- 
plies, saw-tooth generators, sync 
circuits, control functions, antenna 
circuits, RF input tuning, IF sys 
tema, AGC, DC restoration, et« 
with full bibliography and glos 
sary. 208 pages, 84 x 11” 


ORDER TV-1. Only $3.00 


Order from your Parts Jobber today, or 
write direct to Howord W. Sams & Co., Inc. 
2203 East 46th Street, indianapolis 5, Ind. 
My (check) (money order) for $ 
enclosed. Send the following books: 
(] Tn-1 (] TK-1 (] Tc-1 
CJ) 1tGt-3 [)1Gt-2 Cj tGt-1 [J tv-1 


"Ferri-Loopstick" Receiver 
42) 


(Continued from 


page 


locals with 
Tried 


5 of the 6 
fect clarity 
by M. M. Schuman 
who built the set 
tuned in 7 of 
clearly and consistently 
tion, obviously, must be 
unusual, particularly in 
few parts used 

No 
The 


years 


ease and per- 
Baltimore, 
another old-timer 
described this re- 
the 8 locals there 
Such 
considered 
view of the 


out in 


celvel 


recep- 


miracle is however 
write! 


testing 


promised, 
has spent 
building all 
merely 
but a 
little bit different, a 
than the sets the seri- 


some 30 
types 
that 


receive! 


who 

and 
radios 
not a 
just a 
better 


of crystal feels 


here is sensation 
that is 
little bit 
ous constructor has been accustomed 
to 

Of one thing the 
tain, the hobbyist or experimenter who 
builds this set will find time and 
effort well compensated in the pleas 
ure and entertainment this receiver 
will provide. Try building this when 


you have a evening Ww 


author feels cer- 


his 


free 


TV Interference 


; 


iInued om 


page 


filters are used to trap out individual 


interference [trequencies 
like oscil- 
TV sets 
same frequencies as the de- 
Rotating the antenna, 
shielded lead-in cable, and finally, re- 
alignment of the offending 
are the only remedies here 
For the 
data is 


Some interfering 
lator radiation from other 
cur at the 
sired 


signals 


oc- 
signal 
receive! 
s convenience design 
given in Fig. 1 for 


filter, 
stub 


reade} 
a high-pass 
300-ohm 
narrow-band 
length is in 
0 


300-ohm 
tuned 
wave trap 


and for a 
used as a 


Stub inches. 


FIRST AID 
ROM A. E. Hutchins, 


aboard the SS Fullerton Hills, comes 
an interesting story regarding an un- 
usual application for Matthew Mandl’s 
“Demagnetizer™” which appeared in the 
January issue of this magazine. 

He reports that on a recent trip in 
mid-Mediterranean one of the able- 

> 1en got a steel splinter in his 

' suffered two days before Mr. 
Hutchins heard about it. The Pharma- 
cist’s Mate had been unable to dislodge 
the splinter and it had just about been 
decided that the man would have to be 
put ashore for hospitalization. 

Mr. Hutchins remembered the “De- 
magnetizer” he had built and suggested 
that it might be strong enough to pull 
out the steel particle. They agreed that 
nothing could be lost by trying so they 
brought the man to the radio shack. 
Mr. Hutchins applied the magnet as 
close as possible and turned on the cur- 
rent. At once the seaman reported that 
the splinter was out. After the man’s 
eye was rinsed out he returned to duty. 

Our thanks to Mr. Hutchins for pass- 
ing on this story. —j- 
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Scope as Voltmeter 
(Continued from page 57) 


of this voltage, the 
peak-to-peak voltages are measured 
The peak-to-peak voltages of any sine 
wave are related to the r.m:s 
shown in Fig. 3. From 
that 6.3 volts r.m.s. is 
17.8 volts peak-to-peak 
volt test point or 
ment point in the receiver 
the calibrating voltage, the vertical 
amplitude should be adjusted until 
the signal covers 17 to 18 divisions. 
The most accurate system is to re- 
duce the horizontal until 
only a narrow vertical ob- 
tained as in Fig. 1. 
quite center the 
tically adjust its amplitude un 
til it just the right numbe1 
of divisions In Fig. 1, a 0.35-volt 
r.m.s. (1-volt peak-to-peak) signal 
and divi- 
sions As shown, the sigr i light 
ly larger than 20 divisions d furthe 
adjustments of the vertical gain 
trol are needed. When ar 
is now measured, the c: 
the l-volt signal is 
0.25 volt and up to y 
though the height of the 
than 40 divisions, the ¢ 
represent linear deflection 
not be used. If the 
than 2 volts, the 6.3-vol 
calibration can be 
volt signal can be adjusted 
5 or 10 divisions In the ‘rr case 
voltages up to 8 or 4 volts 
ly, can be measured. The 
in making voltage 
adjust the 


ments 1s to 
voltage for convenient interpretation 
Making 1 volt equal to 1, 2, 5, or 10 
divisions helps to avoid errors in read- 
ing the measured voltage For the 
reader's convenience Fig. 2 lists the 
most frequently used calibrating volt- 
ages by r.m.s. and peak-to-peak value 
There is one limitation on 
surements that 
and that concerns 


service-type scopes 


but on the scope 


value as 
we 
equivalent 
When the 6.3- 
volt fila- 


is used as 


this 


some 6.3 


scope gain 
Strip 1s 

makes it 
easy to ignal ver- 
and 


covers 


was 


used adjusted to ver 20 


aceuri 


about 


more 
longer 
should 
larger 


ind 


nal is 


use d Ol els 


cove! 


re spective 
main thing 
scope measure- 


calibrating 


a. mea 
mentioned 
Many 

fre- 
section 


should be 
frequency 
have a 
quency response in the vertical 
up to 500 ke 
me For a.c. voltage 
the linear portion can_ be 
frequencies at which the amplifier 
gain more db cannot be 
measured by using a 60 cps calibrating 
signal WO 


} 
neat 


others go up to 2 or 3 
readings only 


used and 


drops 1 o1 


TRANSISTOR CONTEST 


AYTHEON is sponsoring a transistor 

application contest which offers a to- 
tal of $10,000 in prizes to the lucky 
winners, 

The contestant is required to build a 
piece of equipment using one or more 
of the company’s CK722 transistors. 
He then submits a photograph, a com- 
pleted entry blank, and a 500 to 1000 
word article describing the equipment, 
to the company. 

Full details and official entry blanks 
are available from all Raytheon tube dis- 
tributors, 0 
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Spot Radio News 


(Continued from page 26) 


When and i drill is } i, listen- 
f 


ers will ir the following message 
“We interrupt our normal program to 
cooperate in security and civil defense 
measures as requested by the United 
States Government This is a 
Conelrad radio alert. Normal broad- 
casting will now be discontinued for 
an indefinite period Civil defense 
information will be broadcast in most 
areas at 640 or 1240 on your regular 
radio receiver 

When stations are alerted, they will 
be obliged to discontinue the normal 
program, Cut the transmitter carrier 
or sound carrier on TV, for approxi- 
mately five seconds, then return Car- 
rier to the air tor approximately fy 
seconds, and cut carrier again for 
other five seconds. This step vill 
followed by returning the carrier to 
the air and broadcasting a 1000-cycle 


Steady-state tone r 15 seconds: the 


announcement the follows 

central, and western zones 
have been assigned to the C plan. In 
the east, A. Prose Walker is in charge 
serving as FCC liaison officer, Eastern 
Air Defense Force it Stewart Air 
Force Base Newburgh 
Ernest C. Theleman: 
the central zone ba 
FCC li son office: 
Centr Air Defense 
528 ,an City 
West , Rober 

the Hamilton 


Hamilton, California 


THE wras HOUSE \ 
sente 1 the broad 
the form of a special 
President to NARTB 
Fellow Said the 


ninety-elg 
ft Amer 


ord ‘hi vast ¢ rage imposes 


bility upon those 


anin I ve respons! 
operatil our broadcasting stations 


and directing network activities 
To inform the people fully, fairly, and 
freely, to hearten their spirit with 
healthy entertainment, to encourage 
in every possible Way aspiration 
toward a better state for all mankind 
these are the high purposes to 
which you are dedicated I am 
confiden that the nation’s broad- 
casters will continue to meet this ex- 
traordinary responsibility.” 


ONE OF THE HIGHLIGHTS of the 
Pacific-coast meeting was the appear- 
ance of Madame Commissioner Frieda 
Hennock pleading for more funds for 
the Commission so that more hearing 
examiners can be retained to process 
more station authorizations. Declar- 
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IT’S 
HERE! 


IT’S THE 
BEST! 


MODEL 50-R 


FISHER 


FM-AM TUNER 


@ We haven't the space here to give you all the details on the new 
FISHER S0-R However, we car t ll you there is no other like it, anywhere, 
and at any price! FEATURES IN BRIEF: Armstrong system, dual limiters, two 
IF stages, cascode RF stage, full limiting even on only | microvolt signal. 
Sensitivity, 1.5 microvolts for 20 db of quieting. AFC on switch and adjustable 
for locality. Adjustable selectivity on AM. Separate AM and FM front ends, 
fully shock-mounted. Response uniform, 20 to 20,000 cycles. Distortion less 
than 0.04% for 1 volt output. Hum level more than 100 db below two volts 
output. Cathode follower output. Fully shielded; bottom cover Aluminum 
chassis, 12 tubes plus tuning eye and rectifier. Self-powered. $159.50 


“Of the very best!” \necsewe 


: | S | : PREAMPLIFIER 


EQUALIZER 


Fither of these two units is of the very best,” says High Fidelity Magazine 
or the FISHER 50-C Master Audio Control and 50-A Amplifier, The 50-C 
can be used with any amplitier 
Intermodulation distortion 1s 
virtually unmeasurable. Com- 
plete phono equalization, loud —— % 
ness control, 5 inputs, 5 input } ’ a rtehee 
level controls, cathode follower € ~@ “ ° € bn 
outputs. Self-powered. . _'> < 
Chassis, $89.50 = . “O 
With cabinet, $97.50 


FISHER amotirier 


@ THE FISHER Laboratory Standard Amplifier Model 50-A is, beyond a 

shadow of a doubt, the world’s finest all-triode amplifier—and yet moderately 
priced. FEATURES: High output 
less than 1% harmonic distortion 
at 50 watts (.08% at 10 watts.) In 
termodulation distortion below 2% 
at 50 watts. Uniform response with- 
in .1 db, 20-20,000 cycles; | db, 5 to 
100,000 cycles. Hum and noise more 
than 96 db below full output. Qual- 
ity components and beautiful work- 
manship throughout $159.50 


Write for illustrated brochure 


FISHER RADIO CORPORATION 


39 EAST 47th STREET « NEW YORK 


ing that the Commission is ... “sec- 

MOST POWERFUL FRINGE AREA CHASSIS ond only to the atomic iemedionin 
NEW . in importance to the country’s wel- 

THE 1953 CO-CHANNEL "630 FA-2*" fare...” she Fir Mra why +a 


With Genuine Armstrong FM Sound System | — aes on slicing their budget, 
The CHASSIS That Tele- Sdctts bene Ble, et Oe the appropriation 


’ request. The extra $300,000 received 
vision Engineers and Serv- . x ’ —o from Congress was a mere trickle, she 
j A B j f Ss ¥ GUAR. added, because it represented but a 
cemen re Buying tor ’ 34 OW ALL @| Small return of the moneys deleted 
Themselves bee, PARTS from the budget request. “Our budget 


Ni SS le %é é 946 , 
CHECK THESE EXCLUSIVE FEATURES was less last year than in 1946 when 
© 10 WATT push-pull audio output. Frequency _ we had no television stations to speak 
ng SO RR ' : of,” Madame Commissioner reminded 
5 J id ’ . ’ 
trace Blanking Circuit allows you to rales the : her listeners. “We need more of every- 
brightness without the annoying vertical re- ‘ thing ; Cc : : ye" as 
trace lines © Heavy duty front focus control ¢ a : thing at the Commission,” she empha 
Automatic gain control potentiometer allows you " b | sized. Not only examiners, but engi- 
to adjust the threshold sensitivity as low as 4 | eers ; awve , 
microvolts & still keep the full 4MC band width Pon | | n tet ind lawyers, too ; 
© improved sync amplifier © Improved auto- : Earlier, in a letter to all Senators, 
oe pevenepese oon ge ot eee 21-9 Mah. Console a demand for more FCC dollars was 
~~ . - . 
proved fused high voltage power supply gives a. oun, also made by Senator Johnson. He 


full 14.5 KV under load. Will handle all pic- Chassis winter , : ; - a d 
ture tubes up to 24 inch with full sweep © Im- Soa > . Mfr. Lic pointed out that billions of dollars of 
proved video amplifier has a gain of 40 @ All $49.95 by R.C.A, new business can be 
moulded plastic condensers give tong life & 
trouble-free operation © Easily adapted to new . 
UHF stations in 2 minutes by just changing a THE ONLY CHASSIS WITH | ufacturers by alloting more money to 
strip in the tuner @ Extra heavy duty power se PULL AUDIO “ed AT the Commission, so that they could 
transformer with large safety factor © 6CB6 . ’ . 
tubes in Video IF to give full gain © Extra fil- get more stations on the air. Not only 
tering in power supply for hum & ripple-free ( = TV ; P s ; of} 
operation © Phono Connection & switch on ae a do TV and radio people profit from 
chassis allows you to play your phonograph or |} new stations, he added, but countless 
tuner through the built-in 10 watt hi-fidelity Complete with 12” ROLA Hi-Fi Speaker others who either supply the radio-TV 
amplifier @ Extra heavy duty seems oem. which (Fed. Tax Incl.) z . A 
runs cool © Full focus cosine yo Detailed Service Manual & Schematic—$1 industry or sponsor programs and thus 
ee 


Send for New FREE TV Parts 6 MFI Cotelog TV PICTURE TUBE SALE stimulate sales of other merchandise. 
Tv GOLD Died teh @ estes Bow The Senator noted that it would not 


00 
ineT 
PLASTIC MASKS |icr OO hs te GUARANTEED 1 FULL YEAR cost the Government any more to 
lis ; 16” Tube. $19.95 | e 20” Tube y have more new TV stat ‘ : 
da 17° nsolette a = i : station applica- 
20" — bi ‘ : ‘Phone oe  #- 17” Tube . $27.95 21” Tube PI 


Many styles, Mahog- Ring and Sleeve a . tions processed this yeal and next, 
any, blonde, ete »4” 24” he . P 
ew, Tectory Wenn ©, Tally, guaran one My Mati & bie ~a ce tte O50. | than it would to have such processing 
2 tema Bal o.D 


f & deposit or chassis 


6 ations subject to change without notice to pay wer parceled out over a five or ten-year 

“SHOWROOM: “t7t Washington St. N.Y 7, 'N Y period 
AIREX RADIO CORP. Grammerey 7-9245 | : 

MAIL ORDER DEPT.: 400 Lafayette St., N.Y.3 According to the Senator, at least 
$8-billion more new business would 
GET INTO TV SERVICING result in a relatively short period of 

24-page il aaurccessful “Ev which te time, if more station construction au- 
“ 1 thorizations were cleared, thus hasten- 
ing broadcast operation 


created for the 
nation’s dealers, wholesalers, and man- 


BARGAIN. eA oI 


world’s finest radio kits 


Write for free Brochure nog ap te yglclg SENATOR GEORGE A. SMATHERS 
gene WESTERN TELEVISION INSTITUTE also joined the drive for accelerated 


341 W. 16th St Los Angeles 15, Calif 


processing But he claimed that 
speedier hearings would sclve_ the 


problem. Too much time, he said, is 

PAY LESS FOR TUBES spent in examinations. Hundreds of 
competing applications are still in the 

files, the Senator declared. This was 

INDIVIDUALLY BOXED - FULLY TESTED - TUBE GUARANTEED FOR SIX MONTHS inexcusable, he pointed out. So deter- 
mined was the Senator to get action, 
that he introduced a resolution asking 
the Senate Commerce Committee to 
investigate this condition and deter- 
mine just what must be done to get 
those contested cases out of the files 
In his opinion the real need for stations 
is... “in areas where we find sev- 
eral applicants competing for the right 
to televise over the two or three chan- 
nels which have been authorized in 
that area.’ It has been well estab- 
lished, he said, that there are many 
single-station applicants who have no 
intention of building a television sta- 
tion, and only intend to... “hold 

12AV6 on to a license until he can dispose of 

38 616 12aXx? i it at a profit, or until the population 

Motorola Ballast Tube #17048 30 in that area is sufficient to justify his 

Gech tube is rtormance-proven 25% deposit must accompany ai! orders Setence 


c.0.0 : : - 
prices F.0.8., N.V.C. If remittance is made with erder, you can deduct 2&e, $3.00 handling charge erecting a television station 
for AL under $10.00. Subject to Prior Sale importer inquiries invite 
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_ START ON THE ROAD TO SUCCESS 
Study the RCA 
V Servicing Course 
in your spare time 


An: YOU SATISFIED with the position you now hold? Do you feel If you are looking for a REAL opportunity ... If you want te 
you're worth more money? Are you pleased with yourself, your Grow with a GrRowinG INDustTRY ... If you want to grasp th 
work, your associates . . . and your future? What does the next success that should be yours, then we say to you, study TV Servicing 


‘ ? 
- ) ) é - year alte “ 
year hold for you . . . and the year after that Everyone knows that Television is the fastest growing industr 


Are you content merely to plod along through the best years of today. Opportunities are going begging for men who have th 
your life... or do you want to get into more pleasant work ... training and ability to grasp them. Now is the time to start on th 
hold a well-paid job . . . perhaps establish your own business? road to success in TV Servicing 

— Study at Home in your spare time 
The RCA Institutes Home Study Course in TV Servicing is eas 
to learn. You progress rapidly, step by step, as you learn th 
procedure of servicing and trouble-shooting TV receivers and in 
stalling TV antennas. Hundreds of pictures and diagrams help yo 
understand the how-it-works information and the how-to-do- 
techniques 


A Service of Radio Corporation of America 


The RCA Institutes TV Servicing course was written and planne: 
by instructors with years of specialized experience in training met 
You get up-to-the-minute information, too, because you stud 
right at the source of the latest developments in Television. You 
lessons are carefully examined and accurately graded by competer 
teachers who are interested in helping YOU to succeed 


RCA Institutes is licensed by the University of the State « 
New York .. . an affiliate member of the American Society fc 
Engineering Education . . . approved by leading Radio-Televisio 
Service Organizations 


It costs so little to gain so much 


RCA Institutes makes it easy for you to take advantage of th 
big opportunities in TV Servicing. The cost of the TV Servicin 
Home Study Course has been cut to a minimum. You pay for th 
course On a pay-as-you-learn unit lesson basis. No other hom 
study course in TV Servicing offers so much for so little cost to you 


SEND FOR FREE BOOKLET | \iait the coupon 
today. Get complete information on the RCA INSTITUTES 
Home Study Course in Television Servicing. Booklet gives 
you a general outline of the course by units. See how this 
York City offering day and evening courses in practical home study course trains you quickly, easily 
Radio and TV Servicing, Radio Code and Radio Mail coupon in envelope or paste on postal card 
Operating, Radio Broadcasting, Advanced Tech 

nology. Write for free catalog on resident courses 


RCA Institutes conducts a resident school in New 


“MAIL COUPON NOW! 


RCA INSTITUTES, INC., Home Study Dept. RN753 
350 West Fourth Street, New York 14, N. Y. 


Without obligation on my part, please send me copy of booklet “RCA Institut 
Home Study Course in TeLevision ServicinGc.” (No salesman will call.) 


Name 


RCA INSTITUTES, INC ane 
a & 


OEE _— . 
A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. EEE SSO OEE 


Commission tevenues of the AM-FM mated total revenue 


broadcast industry in ‘52 amounted to penses of $800,000 and a 
$473.1 million or about 5 per-cent $100,000. Of the 14 stations, only 
CRYSTALS above '51. While seven networks (fou were in operation more than 
FT 241-A Holders — 14” nationwide*and three regional, and in- months during '52 
~ayrgt y Re cluding 25 owned and operated sta- 
ohh Tetatlons tions) estimated total revenues of ALTHOUGH hampe ‘ 
$101 million, or 3 per-cent below ‘51, hearing examiners, many ap} 
ween. $1.95 more than 2300 other radio stations for new construction appeared 
ton me Soe $3.95 estimated total revenues of $372.1 late Spring doc ket. At this 
00 KC Crystals million, an increase of 7.4 per-cent post-thaw authorizations have 
‘51 to nearly 360, with a majority 
In the 63 TV markets (ix those grants made to the high-band st 
with operating TV stations prior to Once again, as the table on 
52), 108 TV stations reported as much illustrates, many new areas appeal! 
total revenue from TV operations as’ on the new-station timetable. Among 
did 529 AM licensees from AM station these newcomers are Miami, Oklaho- 
operation. More than three out of ma, and Keene, New Hampshire 
every five broadcast advertising dol- 
lars spent in Los Angeles, Columbus, IN REPORTING on the comn 
and Cleveland were spent on TV in tion facilities designed for the I 
those markets pic Games of ‘52 at Helsink a few 
The total revenues from the TV in- months ago, it was noted that about 


dustry were estimated at $336.3 mil 150 commentators from ibout 0 


above 


age 
vas 


) 


lion for ‘52; approximately 43 per countries were expected 


cent above the '51 volume of $235.7 ind accordingly an exte 


million of mikes, amplifiers an 


Networks (including their 15 owned ear would be required 


and operated stations) reported reve- been learne 


nue of $191.9 million expenses ol represented 7 commentato 
FOLLOWING CRYSTALS AVAILABLE IN $182.9 million and income of $9 mil- together with 21 observer i 
FT 243 HOLDERS '2" PIN SPACING lion The ‘52 network TV revenues nicians. To meet the demands 
were almost 50 per-cent above + announcers and associate 
However, a i result of a proportion phone positions had to be et 
ately greater increase in expenses (56 position providing facilities fon 
per-cent) network income was report- mentator assistant, and 
ed at $2 million below the ‘51 figure pretet q as nstant 
of $11 millior rupted 
Ninety-three TV stations (exclud clock ci 
ing 15 network owned and operated tion; Helsinki 
stations) estimated total revenues of nected during the 


$143.7 million or about 33 per-cent of the games over 
PLEASE ENCLOSE FULL AMOUNT WITH ORDER above ‘ol. With station expenses in- cuits to Stockholm 
QUANTITIES AVAILABLE “asing at a slower rate (28 per- Berlin (2 circuits), Hambu 
WRITE FOR YOUR REQUIREMENTS cent) the income of these stations rart, Cologne, Brussels, Londo 


C & H SALES co. rose to $45.6 million or 51 per-cent Hilversum. Scandinavian br 


above ‘& “¢ teen stations. aut stati s handle st of the 
356-MT EAST PASADENA STA. + PASADENA 8, CALIF ibove ‘Ol. Four itions, author ations handled mo 


ized in ‘ i the freeze lift, esti tance s.w. transmissions 
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SENSITROL RELAY 


STON SENSITROL, coil sensitivity only 10 micro 


ampere 
ntacts, 


om Pp lew or a + urce of min 
A BG. 50 on owen for oniy. seeded! $12.95 
SENSITIVE POLARIZED RELAY 
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rack NEW. each 2le: five $1.00 
Leesa! Contro!t Adapter Parts 3 274N or ARC-5 revr 
b xm pot, switch, etched plate, and instruc 
tion dn Ready to me $1.29 
SPuINe “TUNING KNOB. 79¢ 


0-1 DC MILLIAMMETER 


o-get meter at a hard-te heat price These are 
aviation type meters t have 
A for general use. includ “ white 


ake “with large, easy to a catibratie n $ 
ONLY 4. 50 
Brand new. 


PE.101-C DYNAMOTOR 
(Shipping weltght, 15 Dh@.)sccccccceeess $4. 95 
5000 ohms Input so TWO 


ms ae 


et« or to speaker 
New, potted, shielded 
ANTENNA MAST SECTIONS, MS-46, 50, 5}. 2 39¢ 
New original packing a. 


CRYSTAL cee GIVEAWAY! 


Sensitive hearing ald ca 


tinne 
Ileal Ss 


rh-le 2s, tuch-aways 
Individually tested and guaranteed. 


ony 98¢ 
CERAMIC COIL FORM ASSORTMENT 


Contains RRAND NEW forms 
oncy 986 


various diameters and s«pactr 

(Shippine wt 

BROADCAST BAND & AERO 

MN.26-C Remote Controtied navigational di- 
rection finder and communications receiver. 
Manual OF in any one of three freq. bands, 
150 to 1500 KC 24 Vv. Self- -contained dyna- 
motor supply pt 
receiver, contro! box, loop, azimuth control, 
Left-Right Indicator, plugs, toop transmis. 


sion tine, and flex. shafts _, $69. 50 


BRAND NEW, ORIG. PACK 
Express Collect.) 


10 tive.) 


(Shipping Wt. 75 the 
HI-Fl HEADSET 
“ fibre 
and pedded 
correct 


fla t 


OO ohm 
tyh yuality transformers 
Cheeked out with freshly tay unde red ear pads $7.9 
(Shipping wei 


6 V VIBRATOR KIT. Vibrator plus nomsyne trans 
former, two outputs: 700 VCT. 145 ma for plates 


15 V for bias er = 120 V at ake $2. 89 


ma (Shipping wt 
EASY MONEY! 
We’ ra stilt buyine@ surplus gear 
you qot, its condition, and your price 
we ike it you'll get our check quick 


G. L. ELECTRONICS 


905 S. Vermont Ave., Los Angetes 6, Cali 
All Prices F.0.8. Los Angeles Calif. GSuyers Add Saice Ten 
GET ON OUR MAILING LIST 


Tel! us whee 


94 


MANUFACTURERS’ LITERATUR 


enclosing the proper amount, when 


Keaders are asked to write directly to the manufacturer for the literature 
By mentioning RADIO & TELEVISION NEWS, the issue and page, and 


indicated, delay will be prevented 


FREE REPRINT 

The Mellon Institute, 4400 Fifth 
Avenue, Pittsburgh 13, Pa. is making 
available without charge copies of an 
article “Electronics in Industrial Re- 
search” by Axel H. Peterson 

This article by Dr. Peterson, who is 
head of the department of instrumen- 
tation at the Institute, originally 
appeared in the magazine “Industrial 
Laboratories.” 


NEW “VARIACS" 

General Radio 
sachusetts Ave 

has recently 

logue 


Company, 275 
Cambridge 39 
issued a 12-page 
describing its “V-line 
autotransformers 

These new units incorporate the 
“Duratrak” construction, a silver al- 
loy coating applied to the brush tracks 
to prevent contact surface deteriora- 
tion when operating at fixed 
brush settings 


The 


Mas- 
Mass. 
cata- 
Variac”’ 


even 


catalogue explains the 
tion of these new 
and describes the 
rently available 


opera- 
autotransformers 
various units cur- 


“SHORT-FORM CATALOGUE" 


Tektronix, Inc., P.O 
land 7, Oregon has issued a “Short- 
Form Catalogue” which pictures and 
briefly describes its line of test instru- 
ments for laboratory and service work. 

Included are 
two square-wave 
amplifier, two preamplifiers, one time- 
mark generator, and a 
form generator 

A listing of the 
sentatives and 
included 


Box 831, Port- 


seven oscilloscopes 


generators, one 
series-wave- 


company’s 
branch 


repre- 
offices is also 


COMPONENT DEVELOPMENTS 

Aerovor Corporation of New Bed- 
ford, Mass. is currently offering a new 
bulletin which deals with recent elec- 
tronic component developments, par- 
ticularly high-temperature metallized- 
paper and other of the 
company’s products 

The Advertising Department of the 
company will forward a copy of this 
6-page bulletin which also describes 
resistors, high-voltage plate assemblies 
and ceramic condensers as well as 
the company’s printed-wiring develop- 
ment. 


condensers 


NEW AMPLIFIER DATA 
A new revised edition of the com- 
pany’s “Williamson Amplifier” instruc- 
tion sheet has been issued by Stand- 
ard Transformer Corporation of 3580 
Elston Ave., Chicago 18, Il. 
Complete with performance curves, 


schematic, parts list, chassis 
and diagrams, the sheet 
vised and reissued in 
heavy demand for this material. 

Three transformers are 
used in the circuit and two completely 
punched and finished chassis are 
available from distributors to make 
construction of the amplifier as easy 
as possible. 


layout, 
has been re- 
response to a 


Stancor 


SPRAGUE CATALOGUE 

Sprague Products Co., 51 Marshall 
St., North Adams, Mass. has issued 
comprehensive catalogue describing 
and listing its ceramic condensers 

Covering more than 375 
11 different voltages 
20,000 volts d.c 
style from the 
ture units to its 
densers, the 
Sprague’s 
line 

Designated as Catalogue C-650, this 
listing includes all the ceramic con- 
densers a service technician might 
possibly need. Copies of this publi- 
cation are available from all of the 
company’s distributors or from the 
company direct 


ratings in 
from 300 to 
ranging in size and 
company’s subminia 
molded plastic con- 
listing includes all of 
greatly enlarged ceramic 


RECTIFIER DATA 
Electronic Rectifier Co. of 
Rochester, N. Y. is issuing a one-page 
catalogue sheet which lists and de- 
scribes twelve of the company’s 127 
products 

By using an 
style of copy, 
described in 
a prospective buyer a 
the type of rectifiers 
chargers available. 


The 


telegraphic 
items are 
detail to give 
good idea of 
and battery 


almost 
these twelve 
sufficient 


IRC DIODE DATA 
International Rectifier Corporation, 
1521 E. Grand Ave., El Segundo, Cali- 
fornia has issued a bulletin, GD-1, 
which describes in detail the charac- 
teristics and advantages of its new 
line of germanium diodes 
The company is now in a position 
to produce germanium diodes in any 
quantities desired. Any of the stand- 
ard units listed in the bulletin may 
be shipped from stock. Larger pro- 
duction quantities can be scheduled to 
meet requirements. 


ATTENUATION FILTERS 
Cornell-Dubilier Electric Corp., 
South Plainfield, N. J. has issued a 
12-page catalogue with descriptions, 
illustrations, and technical data on 
a portion of their wide line of 
“Quietone” filters. 


RADIO & TELEVISION NEWS 


More than 135 different types of the 
company’s feedthrough, pi, and uni- i 
versal filters are listed in the new eS pasa tsairscs 
bulletin It includes filters for rf 


attentuation in virtually every type : T H E H EAT H K | T 


of electronic and electrical equipment 


Besides complete, detailed, electri- 
cal characteristics, the descriptions 


include outline drawings physical 


characteristics, circuit diagrams, 4 
photographs, and charts 4 - ; 
A copy of Bulletin No. NB-148 is s 


available from your C-D distributor 


or factory representative or from the 
company direct 


REPLACEMENT PARTS 

Merit Coil and Transformer Corp. Dual matched speakers for room 
of Chicago has announced the availa- filled perimeter sound 
bility of a new and revised edition of Plays all record sizes, all speeds 
its “TV Repl Guide” 

This year’s edition, which has been 
expanded to 40 pages, features the 
addition of helpful i.f.-r.f. coil and 
width-linearity coil listings. The new 
No. 406 also contains information on 
new flybacks, yokes, and power trans- MOSM BP. Here a new introduction to 


formers manufactured by the com- r quality record reproduction. A 
pany. : simple to operate compact table 
top model with none of the spe 
7, cialized custom installation prob- 

“GOLD BONDED" DIODES 


: r- lems usually associated with high 
Transitron Electronic Co p 103-407 SHIPPING ef 


fidelity systems. Two matched 
Main Street, Melrose 76, Mass. has is- WT. 30 LBS speakers mounted in an acousti- 


sued a 4-page bulletin giving com- Shipped cally correct enclosure reproduce 

plete technical specification on _ its Express if all of the music on the record. Re 

new line of “Gold Bonded” diodes Only eS production with the unique sensation of being 
Included in the publication is infor- 5 2 laa sal - lo of glorious sound. 

P ; = — : —_* world famous VM._ Tri-O-Matic record 
mation on the ry pes LN 18 IN5S1, | ys all three recor i sizes at all three 
IN58, 1N63, 1N69, 1N70, 1N81, TI, itomatic shut off for both changer and 
1m ita 24 and TS Performance amplifier after the last record is played. A wide range ceramic cartridge features 
curves and other characteristics are an ingenious “turn-undet win pphire stylus for LP or 78 records without 
included along with a large cut-away turning the cart l assemble four tube amplifier featuring 
drawing showing the construction of compensated vol control ar parate tone control. Proxylin impregnated 
the diodes fabric eee cal it t supplied completely asse x led Yi a —_ only the a 

. 7 > ’ Peak ol 9 from simple step-Dy te} n f thon Oo specialize tools ofr nowicdre requires 
A copy of Bulletin #TE-1300 is | The He athkit Dual includes cal net VM player, speakers, tubes, al all 
circuit Components requir for amplif construction. If a kit project has ever 
tempted you, here is the perf ntroduction to an interesting and exciting pastime 
“HUSKY” RELAYS Build the Heathkit Dual and enjoy unusually realistic room filling re production of 
Price Elec fru Corporation Freder fine recor 
ick, Maryland is currently offering 


A new concept 


Newly developed ceramic car- 
tridge 

Automatic shut off for changer 
and amplifier 


} 


available on request 


copies of a 4-page bulletin describing ee Celene eines | 
its line of “Husky” relays OTHER ig 


Included are photographs and speci- HEATHKIT AMPLIFIERS ' HEATHKIT Wigh FIDELITY 


fications om subminiature, balanced pee ee en nee NF AMPLIFIER KIT 
1 - 


armature, high-shock, hermetically- 1 THE HEATHKIT 6 WATT 4 

sealed, high-current, etc. relays. All ! AMPLIFIER KIT $3559 

of the relays described were exhibited e 

at the recent IRE show Model A-78 Model A-9A 
Copies of this bulletin are available $1450 Ship, Wt, 17 Ibs. 


withonwst charge Please specify “the Wr. 10 Ibs. A 20 watt as high SOG. 
IRE bulletin when making your P. j Mme y ml especially 
st . ive Heathkit Mod- foccuthante. 
request. 2 t AJB ———— stallations. Low hum and noise level 
eatures separate 9 a miniature dual ctriodes in pre- 
‘ bass Te € tone . sulglitne eon oy ane, fapars. citcuits. 
controls — two compensated inputs — c ted in 
TI . RCA TUSE BOOKLET » | three output impedances 4, 8, and 16 pag Bon on db 
1e RCA Victor Division of Radio ohne <= +1% db Poe B ey os 
ms response 2 cycles. Output lcatinae al , 8, 
Corporation of America Harrison, N I from 20 to 20, cycles — push pull and 16 ohms, 
e* ds 1: “Who’ r beam power output at full 6 watts. J 
> . _ oe _ up-to-date ~s Heathkit Model A-7C with — —————————— 
Who” of RCA electronic tubes which ' preamplifier stage $16.50 
describes 495 different receiving types | 
and kinescopes having their chief ap- 


Pee) et a Re 
plication in radio and _ television 


receivers 


The new booklet, Form No. 1275-F, Write For Free eee M4 FAT 4 COMPANY 
was designed to provide service deal- CATALOG 
ers with an up-to-date catalogue of New 32 page 1953 oF 
RCA receiving tube information and Catalog lists all kits, E. BENTON HARBOR 15 
to serve as a guide in the selection of ion end tetest MICHIGAN 
most suitable tubes for given appli- price information. 
cations. 

FACTORY 
A copy of “RCA Receiving Tubes YOU SAVE BY ORDERING DIRECT FROM nd 


July, 1953 


National Electronics GREATEST 
Special Purchase BARGAIN 
Tremendous Savings While They Last 
2 BAY 
(6 ELEMENT 
CONICAL 
ARRAY 


INCLUDING 
HIGH BAND 
ADAPTERS 


$465 
Each 
IN LOTS OF THREE 


Single Lots $45 


S 4.95 each 

The 

t 12.50 carton 
sn t rr x ‘ 

for _A Model 4B 1.95 set 


_SAVE WITH ROCKET 35- FT. MAST KITS 


ERE COATED 


fe 
wire i t 


ga $11.95 
LOWEST PRICES ON ANTENNA 
_ ACCESSORIES 


h el t : 
35-foot Mast 25-foot Mast 
Kit Kit 


Sensational Reception on 
ALL — AND VHF CHANNELS 


—— 
S —_ 
le ees 
\ 
95 Ea 


$6 
Lots of 6 se so Ea 
kk 90 Ea 


“ROCKET BROAD BAND YAGIS 


« SENSATIONAL 


2s 
« SENSATIONAL PIC 
TURES IN FRINGE 
AND ULTRA 
FRINGE AREAS 
: H 


Ku 1 Hi 


te , re te , 
t ‘ : t « le k 
araset 

M 4 Oo $10.95 fa 
M 1 t hid +c S.oSE 

Mt ck 1.25 Pr 


Fringe Master MOTORLESS DIRECTRONIC 
Clear Sharp Pictures all 
Channels in All Directions 
eNO GHOSTS « 
FERENCE 
* ELECTRONICALLY SEAMED 
«NO MOTORS NEEDED 


NO INTER 


‘al 
$16.95 


rat SANS SINGLE CHANNEL YAGIS 


2 ‘ $7.95 < } or € $6.95 
Ch. 7 $3.95 


CATALOG AVAILABLE 


National Electronics 


OF CLEVELAND 


THE HOUSE OF TV VALUES 
107 Delco Building Cleveland 3, Ohio 


AMPERITE 


Studio Microphones 
at P.A. Prices 


Ideal for 
BROADCASTING 
RECORDING 
PUBLIC ADDRESS 


“The ultimate in micro- 
phone quality,” says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

@ Shout right into the 
new Amperite Micro- 
phone—or stand 2 feet 
oway—reproduction is 
olways perfect. 

No? affected by 
any climatic conditions. 
e Guoranteed to with. 
stand severe “knocking 
around.” 


Alii 


Mod 
RBLGG—200 ohms 
RBHG—Hi Thal 


List $4? OU 


“Kontok” Mikes 
iModel SKH, list $12.00 
Model KKH, list $18.00 


roductory Offer, 
Special weve Joab g ioted folder 
or: oe 


AmPeE RITE (ompany 


ELECTRON 
TUBE 
TECHNICIANS 


u ¢ non 
have ot 


To qualify for one 
these openings 
several openings | you should be 
for \ experienced in 
technicians experimental work 
to work in the 


fabrication 


for research and 
development tn 


vacuum tubes, 
and 


processing of; 


which includes the 


fields of mechanics, 
advanced {vpe 


electron tube 


electronics 

chemistry and 
resear< h 
models, 


high-vacuum 


techniques 


HUGHES 


RESEARCH AND 
DEVELOPMENT LABORATORIES 


Technical 
Personnel 
Department 


for AM, 
cast” is 
tube 


FM, and 
available 
distributors 


Television 
from the 


Broad- 


company’s 


TRANSVISION TV KITS 
The Educational Dept. of T) 
New ennai New York 
has issued an 8-page catalogue listing 
the various build-it-yoursel! television 
kits now available from the company 
Emphasis has been placed on “‘pack- 
than can be assembled by those 
with no special technical training. The 
kits are broken down into “stages” 
which can be built and then 
into a complete receiver 
A copy of catalogue No 
available from the 
request 


mrs - 


Sion, Ine 


ages” 


assembled 


K153 is 
company on 


RELAY DATA 
Brumfield of Pr 
Indiana has released its C 
#122 describing a line of relays 
tactors, and shaded pole motors 
Included are relays and 
for every electrical and electronic ap- 
plication—-power multiple 
multiple leaf, latching, plate circuit 
impulse, saver, telephone, mini- 
ature shockproof, etc Also 
are enclosures for sealing individual 
multiple hermetical- 
ly and octal -terminal, and 
miniature plug-in connections 
Copies of this 24-page c 
available without charge 


Potter inceton, 
atalogue 


con- 
contactors 
contact, 


Space 
shown 
relays or groups 


solder 


italogue are 


WIRE CATALOGUE 

States Wire & Cable C p 
& Monroe Streets, Union, N. 
new catalogue which 
illustrates 


United 
Progress 
J. has 
lists 


issued a 
and and 
used in communi 
television, etc 

This 24-page ¢ 
lithographed in two 
legibility and contains 
reference tables, diagt 
Each class of 
scribed in detail as to 
chemical, and physical 
well as typical 

Make your request on you 
pany letterhead for 
this catalogu 


wires 
‘ations 


atalogue 
color 
many 
ims 
wire or Ci 


prope 


uses 


i free copy 


CARTRIDGE REPLACEMENTS 

The new Shure phon 
tridge replacement manual 
now available without charge at 
Shure Brothers, Inc distributors 
The new publication 
signed to aid 
distributors in selecting the correct 
cartridge -replacement for over 1900 
phonographs, radio-phonographs 
radio-TV-phono 
factured from 
The manual 


raph 


Tob 


has been 


service technicians 


and 
combinations manu- 
1938 through 1952 
includes technical 
data on the company’s line of mag- 
netic tape and wire recording heads 
This information includes typical 
erating data, descriptions, and a 
numerical listing 


also 


Op- 


REPRINTS AVAILABLE 

A novel method of placing 
enting u.h.f. antennas for 
TV picture signal is 


and ori- 
maximum 
described in a 


RADIO & TELEVISION NEWS 


TUBES & PARTS 


ALL TUBES are guaranteed for one year .. . individually boxed. Very BEST BRANDS available for immediate delivery! 


AEROVOX 


ASTATIC 


BURGESS 
BATTERY 


CLAROSTAT 
MEG. 


CRAFTSMAN 


DU MONT 
LABS. 


FEDERAL 
El. & RADIO 


GENERAL 
CEMENT 


GENERAL 
ELECTRIC 


ALLICRAFTERS 


’ / 
’ . ‘ ' FD MFG. 


MERIT COU 
& TRANS. 


QUAM- 
WICHOLS 


REGENCY 


SAMS 


SHURE BROS. 


PREMIER RADIO-TV SUPPLY, division of CONTINENTAL CORPORATION 
3239 West North Avenue, Chicago 47, Ililinois  - ARmitage 6-5550 


New Portable 
Battery-Operated 
Spring-Motor 
Tape Recorder 


he Magnemite” 


For all field recording without AC power! 
Smaller and lighter than a portable type- 
writer, the Magnemite® actually makes 
field recordings that can be played on any 
studio console equipment. Completely 
self-powered, the Magnemite* does away 
with bulky and cumbersome generators, 
storage batteries and rechargers. 


Just check these unusual feotures: 


®@ Noiseless and vibrationless governor- 
controlled spring-motor assures constant 
tape speed. 


100 operating hours per set of inexpensive 
floshlight-type dry cell batteries. 


Earphore monitoring while recording, and 
earphone playback for immediate quality 
check. 


Operates in any position, and is unaffected 
by movement or vibration during operation. 


Warning indicator tells when to rewind, 
and shows when amplifier is on. 


Broadcast models weigh 15 pounds. Slow- 
speed models weigh only 10 pounds. 


Requires no more desk space thon a letter- 
head, measuring only 11 x82 x52 inches. 


There's a choice of 5 different models for 
any recording need. High fidelity units, 
meeting primary and secondary NARTB 
standards, which record and play back 
frequencies up to 15,000 cycles, are avail- 
able for broadcast stations, critical music 
lovers, and scientific research. For investi- 
gation, missionaries, reporters, and general 
dictation while traveling, there are units 
which play up to 2 hours per reel of tape. 


AMPLIFIER CORP, 
of AMERICA 


398 Broadway, N. Y. 13, N. Y. 
*Trade Mark Reg 
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| free reprint being offered by United 
Technical Laboratories, Morristown, 
N. J 

Designated as UTL Bulletin #2, the 
publication is a reprint of John T. 
Frye’s article “The Versatile Crystal 
Probe” which originally appeared in 
the April 1951 issue of this magazine. 

The article explains how a single 
service technician can check the en- 
tire roof and obtain maximum picture 
signal strength. The method described 
recognizes that, at u.h.f., a difference 
of as little as three feet in antenna 
placement, and five to ten degrees in 
orientation, can make a great differ- 
ence in the strength of the received 
picture —}) 


The "Q-L-C" 


(Continued from page 61) 


will serve to check the component 


Principle of Operation 


The “Q” meter basically is a 
able frequency which 
an r.f. voltage to a parallel resonant 
circuit consisting of the inductance to 
be measured and a variable calibrated 
condenser. A meter circuit 
resonant circuit 

The oscillator is adjusted to the fre- 
quency at which the coil is normally 
used, and a constant current is passed 
to the parallel resonant circuit. The 
variable condenser value 
which makes the circuit resonant, as 
indicated by a maximum reading on 
the meter. To find the “Q” of the coil 
from this resonant circuit, we use the 
relation that the “Q” of a parallel 
resonant circuit is proportional to the 
voltage across it at resonance. If the 
current to the resonant circuit is a 
constant, the meter, which reads the 
voltage drop across the resonant cir- 
cuit, may be calibrated directly in “Q.’ 

Reference to the circuit of the 
Heath “Q” meter, Fig. 1, shows that 


Vari- 


oscillator feeds 


is placed 
across this 


is set to a 


jection 


the signal is obtained from the vener- 
ator (1L2AT7) and 
resonant circuit comprises the “Reso- 
nance” condenser and vernier, the in- 
padder condenser (5000 wszfd. 
“Special”’), and the test 
(shown dotted) 
In application, 
sired to indicate 
circuit, consisting of the 6AL5 
12AU7, is connected directly 
the terminals of the “Resonanc 
denser. The 680-ohm 
cathode circuit of the 
the 12AT7 feeds some of the output 
of the generator to the meter to cali- 
brate the latter for the constant cur- 
rent output Because the injection 
padder is much larger in 
than the “Resonance’ 
practically all of the voltage 
the coil will appear 
‘Resonance’ condenser 
conveniently measured by the v.t.v.m 
To measure capacitance with the 
“Q” meter, merely insert an induct- 
ance across the coil terminals and find 
the resonance point for the circuit 
with the unknown and 
then without it (at fre 
quency). The difference in capacity 
settings is the value of the unknown 


section tube the 


coil unde 


when de- 
t.v.m 
and 


and 
resonance, a \ 


it 1s 


across 
* con- 
the 
half of 


resistor in 


second 


capacitance 

condenser, 
across 
the 
where it is 


also across 


condenser 


the same 


condenser 

In order to constant injec- 
tion current the gen- 
erator is fed through a small trimmer 
condenser in series with the large in- 
jection padder. A simple adjustment 
of the trimmer, during calibration of 
the instrument, fixes this cur 
curately 

It is essential that a constant plate 
voltage be applied to the circuitry 
tectified plate voltage, using a con- 
ventional rectifier circuit, is stabilized 
by a VR-150 voltage-control tube 

The instrument described is one 
which has gained considerable appeal 
among aggressive technicians 
It represents, we think, a logical serv- 
ice tool for the radio-television service 
technician: and engineer W- 


insure a 
the output from 


rent ac- 


service 


Rear view of the Heath Model QM-1 showing the subchassis construction. 
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TRUE HIGH-FIDELITY AT NEW LOW COST! 


Revolutionary Audio-Tone 
a ye J Se 


worked 


2-225 


Assemble. 


al waffle 


Stock No. $-201 
Complete, a 95 
Ready to 


eRevettss<r 


type a bre gee baie traps 
t ve 


Fets arecord! But Gently 


3-SPEED GENERAL INSTRUMENT 
AUTOMATIC RECORD CHANGER 


WITH GENUINE ASTATIC 
“TURNOVER” CARTRIDGE 


Chonges All Sizes—7, 10, 12” 
All Speeds—33'3, 45, ve RPM 
K 1 


HI-FI DELUXE MODEL turned “Out” to he “Oishwe Ai 
Stock No. RA-113 xe the Pace-Setter 


it is—the =m 


nwer 
Th tt BI 


” the st ‘running 


ed witt preck us 
ting tips 


ie a1 ae 
6-TUBE CUSTOM AUTO RADIOS 


r to save lenty on these 
CUSTON D Simple 
' brackets, nh es t i 


nationally 
nsta 


4197): 


YEAR MODEL 


| 1953 


CHOICE OF ANY MODEL 
MAKE OF,CAR 
Ford 
Hudson 
Henry J 
Mercury 


MAKE OF CAR | 


Chevrolet | 


YEAR MODEL 
1949-1950 STK. NO 
1951-52 RA144 
1953 RA451 
1949-1950 RA-751 
1951-52 RA 143 
1953 RA 200 
1949 1950 RA 651 

Ford } 1951 RA-125 | Plymouth | 1953 

Ford a 1952 RA-5S51 | Studebaker | 1950-1951-1952 
NEW TOP COWL i 

AUTO Anvanean Rear Deck Auto Speaker Outfit 
“*LIGHTS-UP"’ [an 


$159k 
Li Le 


Stoc . No Aw. 25 


Chevrolet 
Chevrolet "48-49-50 51.52 
1951-52 

1952 53 
1949-1950 
1951-52 


Dodge 
Dodge 
Dodge 


Ford 


Plymouth 


Plymouth 


Complete Kit, only 


w 
“4 Ibs 


PERMEABILITY TUNED "AM FRONT END 
3% mene ‘w! pe als Me it Bw WORTH 86.90. 


Shps wt. 2 Ibs e and i Shpe. wt 


89 a ae ‘4 


r 
STOCK No. L- : vn me B 


COM PLETE TV "ANTENNA 


come ‘ane Stock No. 


stacked array Made by «4 
and 
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ONLY WILCOX-GAY Recordio TAPE RECORDER 
with PREST-O-MATIC push-button keyboard 


gives Maximum performance for Lowest cost! 
DUAL SPEED—Records ot STOCK NO. AMP-17 


PSs 9994 


res Ae Aeove RECORDING 
2 SPhED RECORI AYS 
oC K AT THES# 


Records for 2 hours on half of a 7” 
ree! plus another 2 hours on other 
i7* per second and at 

per second speed you can 

a seven- 


inch reel 80-6000 CPS 


is the m De 


finest 
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POSITIVE 
CURES 


for TV TROUBLES! 


TV MANUFACTURERS’ 
RECEIVER TROUBLE 
CURES 


A brand new series of practical books. Gives you 
exact directions for correcting TV receiver per- 
formance “bugs’’. Each cure is official, factory- 
authorized, direct from the receiver's manufac- 
turer. It is positive! Listings by manufacturer 
and model or chassis number Helps correct the 
most difficult faults — picture jitter, hum, insta- 
bility, buzz, tearing, etc. 


youn 


Covers 12 prominent brands — ADMIRAL, AIR- 
KING, ANDREA, ARVIN, BELMONT-RAYTHEON, 
BENDIX, CALBEST, CAPEHART-FARNSWORTH, 
CBS-COLUMBIA, CERTIFIED, CROSLEY, DUMONT. 
Over 120 pages (5% x 8%”), illus. ..... $1.80 


A vowme 2 


Covers — EMERSON, FADA, FIRESTONE, FREED, 
GAMBLE, SKOGMO, GENERAL ELECTRIC, HALLI- 
CRAFTERS, HOFFMAN, INDUSTRIAL, INTERNA- 
TIONAL, JACKSON. Over 120 pages (5% x 8%”), 
illus, 1.80 
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Covers —KAYE-HALBERT, KENT, MAGNAVOX, 
MAJESTIC, MECK, MERCURY, MIDWEST, MONT- 
GOMERY WARD, MOTOROLA, MUNTZ, NATIONAL, 
NORTH AMERICAN PHILIPS, OLYMPIC, PACIFIC- 
MERCURY, PACKARD-BELL, PHILCO. Over 120 
pages (5%2 x 842”), illus 


VOLUMES 4 and 5 


Coming soon! Covers prominent manufacturers 
not included in the first three volumes. 

One service job will more than pay 
the cost of this series of books! 
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HOW TO USE METERS 
by J. F. Rider 
OBTAINING AND INTERPRETING 
TEST SCOPE TRACES 
by J. F. Rider 
Buy these books now at your jobber or book 


store...or, if not available from these sources: 


OHNE RIDER rv eisnce ys 


DOSE 480 Canal Street, New York 13, N.Y 
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Transistor Physics 
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(Continued from 


the the 


The 


the emitter and 
right is called the 
p-type at the center is 
base. The connections to the crys- 
tals are designated e, c, and b re- 
Fig. 6B shows a _ sche- 
matic representation of the distribu- 
tion of donors, acceptors, holes, and 
electrons, with no external potentials 
applied (equilibrium conditions). Fig 
6C is the potential energy diagram 
for holes. As expected, the holes are 
concentrated in the region of 
potential energy for them, 
will not climb the potential energy 
hills to the left or right. Fig. 6D is 
the potential energy for electrons 
They are concentrated in the region 
of lowest potential energy for 
They will not climb the potential en- 
ergy hills to enter the p-type germa- 
nium. The result is that there is no 
current flow of holes or electrons 
under equilibrium conditions For 
transistor applications the n-p-n tran- 
sistor is biased normally as indicated 
in Fig. 7A. The p-n junction between 
the emitter and base is biased in the 
forward direction The p-n junction 
between the and the collector is 
biased in the reverse direction. The 
potential energy diagram for electrons 
when no signal is applied is shown in 
Fig. 7B. (In n-p-n transistors the 
major current carriers are electrons, 
and for that reason the potential en- 
ergy diagram for holes is not pre- 
sented). The application of forward 
bias between the emitter and the 
base substantially reduces the poten- 
tial energy hill at the left p-n junc- 
tion. As a result some electrons will 
climb this hill and enter the p-type 
germanium. Since the base strip is 
relatively thin, most of the electrons 
which enter it will not combine with 
holes, but will pass through the strips 
and easily go down the potential en- 
ergy hill at the right junction. This 
steep hill which favors the entrance 


n-type on 
collector. 
called the 


base 


Fig. 7. An “n-p-n” 
ing conditions. 


structure under operat- 
See text for discussion. 
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THE Case WITH _ 


1,000 appuicaTions 


This all-purpose case 

is ideal for housing meters, 
controls and switches 

of all types. 

Made of heavy molded 
block plastic with 
matching phenolic panel. 
Easy to drill and saw. 
Available in two sizes; 
5-1/4" x 6-7/8" x 2-5/16” 
3-3/4” x 6-1/4” x 2” 


Ask your Distributor for 
Waldom's Plastic Case. 


WALDOM 
ELECTRONICS INC. 


911 Larrabee S!., Chicago 10, Ill 


HI-GAIN TUNER-BOOSTER 


TUBES WITH DIAL 


$4.75 


COMPLETE 
WITH TUBES 


*& s6.00 


Solve poor T.V. reception with a Hi-Gain 
Booster. Banish weak fringe areas, reduce 
snow. This unit comes to you as a highly 
serviceable High-Gain Tuner Uses 6/6 
Tubes in very efficient Hi-QO Circuit. Has 
8 tuned circuits using pure silver induct 
ances and individual compensation provid 
ing high gain on all channels. Built in 5:1 
Vernier Drive. This is a complete departure 
from ordinary tuners 

All necessary parts and instructions are 
included to convert this unit in a few min- 
utes to one of the highest gain boosters on 
the market regardless of price 


100 ASSORTED SEssveus 


Carbon insulated. —_, i sx; $JOO 


current RMA vo - 
10% and 20% in 
2 watt 


hipments sent postpaid when full payment 
closed with order 25% deposit on 
ments Open account privilege 

Send for our new bulletin listing 
ponents at terrific price reductions. 
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11842 WEST JEFFERSON BOULEVARD 
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POTENTIAL ENERGY OF HOLE 


(0) POTENTIAL ENERGY OF ELECTRON 


Fig. 8. A “p-n-p” structure under con- 
ditions of equilibrium. Refer to Fig. 6. 


of electrons from the base strip to the 
n-type germanium of the collector is 
produced by the reverse bias between 
the collector and the base 
If a signal is applied which makes 
the base more negative with respect 
to the emitter (opposes forward bias), 
the potential energy diagram will 
change to that shown in Fig. 7C. The 
potential energy hill between the emit- 
ter and the base is increased, and as 
a result fewer electrons will climb the 
hill to enter the p-type germanium 
However, those that do enter the p- 
type germanium will not recombine 
with holes but will easily fall to the 
collector region of low potential en- 

ry 

If a signal is applied which makes 
the base more positive with respect to 
the emitter (aids forward bias), the 
potential energy changes to that of 
Fig. 7D. The potential energy hill be- 
tween the emitter and the base is de- 
creased and as a result more electrons 
(compared to the number which flow 
when no signal is applied) will flow 
into the p-type region. Most of these 
electrons will not combine with holes 
but will flow easily to the low poten- 
tial energy level of the n-type ger- 
manium on the right 

The operation of the n-p-n junction 
transistor can be con pared to the op- 
eration of a triode vacuum tube. The 
emitter is equivalent to the cathode 
the base to the grid, and the collector 
to the plate. Practically all the elec- 
trons which emerge from the emitter 
(cathode) go to the collector (plate) 
The base (grid) current is extremely 
small, consisting only of a small num- 
ber of electrons equal to the recom- 
bination number of holes and electrons 
in the p-type region. It is interesting 
to note that two types of current are 
involved in the vacuum tube and two 
types of current are involved in the 
transistor. The thermionic electrons 
(those boiled off the cathode) of the 
tube are equivalent to the excess elec- 
trons from the emitter The small 
conduction current of electrons (those 
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STANDARD and HEAVY DUTY 


For Inverting D. C. to A.C. ...Specially Designed 
for operating A. C. Radios, Television Sets, 
Amplifiers, Address Systems, and Radio 
Test Equipment from D. C. Voltages 
in Vehicles, Ships, Trains, Planes 
and in D. C. Districts. 


Taevision « Ravio Co. 


Luality Products Since 1931 
SAINT PAUL 1, MINNESOTA—U. S. A. 


Let MILTON S. KIVER Help You 
Prepare For U.H.F.-TV 
And... 


ENERGY OF 
A HOLE 
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cen] 


YOU GET and keep mod- 
ern large screen Television 


Easyto TRAIN AT HOME This Practical Way! receiver, 


Men with the right training in Television Servicing are a 
in big demand . . . pull down big pay. T.C.I1. TRAINS you dO actual testing, 


YOU RIGHT with easy-to-follow technical training . 
designed by servicemen, for servicemen! You learn prac- servicing, trouble shoot- +++ + 


tical, professional type Television Servicing without ing and repairing 


leaving your present job. Included are money-making 
extras such as set conversion, master antenna installation, ov ° 

U.H.F..TV and field ge short cuts. You can start as iN A Fig. 9. A “p-n-p” structure under operat- 
earning Television money after the first few lessons. Ww , in nditions. 

You learn to test, trouble shoot and repair all types of Y aod ‘NO e 7 ons. See text for full details. 
TV sets the proven, practical way! 


(0) SIGNAL APPLIED. BASE MORE NEG. TO EMITTER 


: hom yideo CO" i which flow in and out of the grid to 
HERE'S HOW You GET EXPERIENCE! “ o \ — mic >wche! al control plate current) is equivalent to 
You train on your own large screen modern television —_ asy iP ases , the small current of holes in the base 
receiver, furnished as part of your course, This set is 2€ rs 3 region (which increase or decrease to 
yours to keep! As an optional feature you can get two 
weeks of actual field experience out on service jobs control collector current) 
ppt Lys bl ay A p-n-p junction transistor is formed 
icing by actually doing Television Servicing . . . you by placing a narrow strip of n-type 
RiOnt Pe. Lt Eta jah oa MILTON S. KIVER, President germanium between two relatively 
Many TCI students are over 40! TELEVISION COMMUNICATIONS INSTITUTE || long strips of p-type germanium, as 
¥.0.1 fe approved ACT NOW! Mail coupon for ep bop wa gp hapaataye “potter eset allots agence pal 
Fg Ky FREE Catalog and SAMPLE! &™ not + ted a" : 
530. Check cour LESSON. Write TODAY! ng broad ne designated e, b, and c, which stand for 
rome emitter, base, and collector, respec- 
COMMUNICATIONS [a ™ tively. Figs. 8C and 8D are equivalent 
TELEVISION INSTITUTE , 5 are to — 6D ye 6C respectively, ex- 
ck ef fort cept that in the p-n-p transistor the 
205 W. Wacker Dr., hole plays the role that the electron 
played in the n-p-n transistor Figs 
9A, 9B, 9C, and 9D, are also equiv- 
alent to Figs. 7A, 7B, 7C, and 7D. 
WHEN POWER FAILS...with |) Note that in order to bias the p-n 
. junction between the emitter and the 
an ONAN Electric Plant base of the p-n-p type transistor in 
the forward direction, the emitter 
must be made positive with respect to 
the base. To bias the collector in the 
reverse direction (Fig. 9A), the collec- 
tor must be made negative with re- 
spect to the base. It is obvious that 
the explanation of the operation of 
the p-n-p transistor (where the hole is 
the major current carrier) is the ex- 
cess electron 
(Concluded next month) 


HAM CLUB MEETINGS 
f HE Cleveland Area Council of Amateur 
Cuna ower cudnt maw ace, Radio Clubs is holding a basket picnic 


on Sunday, July 26th from 1300 until 
W hen storms, floods, or fires interrupt dark. The affair will be held at Round- 
B d t t e [ electricity and force you off the air, you up Lake Park, on Route 82, about 30 
lose listeners and income. Guard miles from downtown Cleveland. 
i i against loss, assure vital public service Registration is $1.00 and further de- 
during emergencies by installing an tails are available from Warren Sladky, 
F | MN | i | 0 [ Onan Electric Plant. Onan Standby W/A8GCTZ. 
Electric plants serve many network and om 
private stations. Automatic models to UGUST 8 and 9 have been set by 


for 1'/2, ? and 6 35,000 watts. W.I1.M.U. and C.A.R.S. as the dates of 


PORTABLE ELECTRIC PLANTS the combined hamfest. The event will 


tacts are made to each strip, and are 


° FOR MOBILE RADIO USES be held at Big Springs, Idaho, 20 miles 
Volt Radios Supply A.C. power for broad- south of the west entrance to Yellow- 
casting at scene of events. stone Park. Registration fee is $1.00 


Light in weight. Can be car- . : "ols 
: . -ensee i y. Cabins, camp 
ai ir heel ap ie teats of per licensee or famil abins I 


car. A.C. models: 400 to grounds, and commercial power are 
3,000 watt: | available. 


COMPANY nile older Reservations for cabins should be 
w for FREE, made with the hotels. For a list of such 


hg 
D. W. ONAN & SONS INC. accommodations and additional details, 

Chicago 25, illinois Onin 7897 University Avenue write W7O0O0OY, Secretary, Harlowtown, 
Manufacturers of Electronic Equipment Since 1928 


Minneapolis 14, Minnesota Montana. 0 
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“TELEVISION RECEIVER DESIGN I" 
by A. G. W. Uitjens. Published by 
Philips Technical Library Eindhoven, 
Holland. Available in the U.S. from 
Elsevier Press, Inc., 402 Lovett Blvd., 
Houston 6, Texas. 177 Price 
$4.50 

This first book in the new Philips se- 
ries of technical 
design of the i.f 
receiver. 

The text material is divided into 
seven main sections covering the gain 
and bandwidth with two-terminal cou- 
pling networks; the response curve of 
the complete amplifier; distortion; gain, 
bandwidth, and distortion with four- 
terminal coupling networks; noise; 
feedback; and practical considerations 
based on the theory 

While the thor- 
oughly readable, the treatment of the 
subject matter is at an engineering 
level and a working knowledge of tele- 
Vision circuitry and a 
understanding of mathematics are pre- 
requisite 


pages 


treatises covers the 
stages in a television 


author's stvle is 


compre hensive 


deals with the 
pentode in the if 
superheterodyne 


This volume 
tion of the 
of a 
ceiver and h.f. amplification in a t 
television receiver 

The second volume of this series will 
cover flywheel synchronization of saw- 
tooth generators 

> > > 
"VADE-MECUM" edited by P. H 
Brans. Published by P. H. Brans, Ltd., 
Antwerp. Available in the U.S. from 
Editors and Engineers, Ltd., Box 689A 
Santa Barbara, California. 304 pages 
10th Edition (1953) Paper bound 

This volume is a supplement to the 
Sth Edition (“Radio Tubes”) and an 
introductory section to the 11th Edi- 
tion which will cover television tubes 


applica- 
section 
television 


The three volumes (or editions) 
together, will provide the 
a complete listing of 
purpos¢ S 

The text material is divided 
tables which list the 
its pote 


taken 
user with 


tubes lor all 


nto tour 
original tube and 
‘ntial substitute; original tubes 
and their near equivalents; special and 
unusual tube and their equivalent 
tube families; and military tube desig- 
nations for all countries 

As with all of the “Vad 
editions, the instructions for 
tables are given in several languages 
including English, French, 
Dutch, Italian, Spanish, et: 

Engineers 
whose work involves the use of equip- 
ment o1 from other countries 
will find this publication of great as- 
sistance 


Mecum” 
using the 


German, 


experimenters, or hams 


tubes 


* > * 


“TV MANUFACTURERS’ RECEIVER 
TROUBLE CURES" edited by Milton 
S. Snitzer. Published by John F. Ride 
Publisher, Inc York 
Price $1.80. Paper bound 


New 110 pages 


Volume 2 
July, 1953 


This is the second of the series of 
handbooks covering suggested receivet 
changes as made by the manufactur- 
ers of the TV sets in question 

Volume 2 covers receivers manufac 
tured by Emerson, Fada 
Freed, Gamble-Skagmo, General Elec- 
tric, Hallicrafters, Hoffman, Industrial 
TV. International TV, and Jackson 
Subsequent books will cover addition- 


Firestone, 


al sets 

As with the first volume, the service 
presented in concise form 
partial schematics or pictorial 
diagrams being included where re- 
quired 


notes are 
with 


“HEARING AIDS, THEIR USE, CARE 
AND REPAIR" by Matthew Mandl 
Published by The Macmillan Com- 
New York. 155 


DW» > 
pany, . rice 


$3.50 


pages 


Although this text is addressed pri- 
marily to the wearers of a hearing 
aid, the material incorporated is also 
of interest to service technicians who 
repair and service such electronic de- 
vices 

The author describes typical hear- 
ing aids now in use, outlines the prob- 
lems and adaptation techniques for 
the new user, describes the 
methods of 


Various 
wearing the device, 
of the hearing aid, battery 
the making of minor 
the electronic repai: 
and 


care 
and 

repairs, 
Servicing 
troubles and 


care 
storage 
factors 


procedures typical 


future trends in the development of 


hearing aids 

The material on servicing 
i listing of the test equipment re- 
quired, servicing materials needed 
replacement parts to be stocked 
icing precautions, testing methods, con 
tinuity and 
signal tracing 
tube 


includes 


seryv- 
resistance 
used in hearing 
aids are also discussed 

The technician who handles this 
type of service work will want a copy 
of this book for 


rious types 


reference 
. * 


“PIX-O-FIX TV TROUBLEFINDER 
GUIDE" by Alfred A. Ghirardi & R 
G. Middleton. Published by Rinehart 
Books, Inc New York. Price $1.00 
This handy and compact guide car 
ries 24 TV trouble-pictures on a revoly 
ing wheel. By 
on the 


‘ 


ture in the 


matching the picture 


receiver screen with the pic 


guide a corresponding key 
number can be obtained which is the 
clue to the next step. 
With the proper key 
user can then refer to the correspond- 
ing pull-out card which lists the pos- 
sible and 
condition 


number the 


causes remedies for this 


Most of the common television re 
ceiver faults have been included in the 
that the technician 
will find the bulk of his troubleshoot 
ing problems covered in this compact 
form WO 


ruide so service 


The price of the book “Sound Reproduc 
tion’ reviewed in the June issue should 
have been $3.85 not $6.75 as quoted. 
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though schedule is listed 1730-1830 Answers T.V. & Radio Questions. 
(Stark. Texas) Get this information for Yourself. 
* $84 in 1953 ELECTRONIC PHONO FACTS ; aiceaenil Mo eco—Maercier. France 7 DAY TEST —ASK TO SEE IT! 
w obtainable from your dealer i ro Me Tr, F > nati a 
reports Radio Maroc, 7.215, Rabat, ~ DEL, ~MAIL ORDER 
Al ip AK f ‘OM Pp ANY closing 0900. (Nattugglan, Sweden) Maul AUDELS Tv, RADIO Se x £ ite Ran 
a Ce a , . on ‘s tree : Rt we 
) Fifth N Yy k Germany The (West) German 31 monthiy until $6 is paid. Otherwise | will return them. 
500 Fifth Avenue, New York 36 Overseas Service, 6.270, noted 2100 
Creators of Fine Audio-Electronic apparatus for | with German and English announce- 
over 25 years - Address 
ments; asked for reports to Radio 
Cologne, Germany. (Bellington, N.Y.) Occupation 
Greece—-Radio* Athens, 11.718, is 


fodern 


One single magnetic unit plays all 
home records, 


“The Standard by Which Others Are Judged and Valued” 
= Employed by 
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widely reported with English 1245- 
1255. Is beamed then to England. > | 
(Hibbard Mass., others) Central FOLLOW ARROW FOR BIGGEST 


Forces Radio Station, 7.420, Athens 


noted signing on 1030 (Sun. 1000) | g STOCK AT LOWEST PRICES 


with march-anthem (sung); closing @ RADAR—TRANSMITTERS 
1820 after call in Greek by woman; 


; ee : : ; @ RECEIVERS TUBES PARTS 
also noted as early as 0155 tune-in 
and still going 0425 tune-out. Kozani, 
7.950A, noted 1740 with light music, . a 234-258 MC AN APS-3 
closing 1800 after call. with anthem RECEIVER Airborne radar set. Now complete. .P.U.R. 
(sung). (Pearce, England) ll-tube UHF tuna 4 

Guade loupe Basse-Terre, 9.435A. ble receiver with 


schematic Like 
still noted 1745-2000; some days is i new 


also heard around 0600-0630 sign-off. $17. 95 


(West, Va., others) Rack ».. -$8.58 


Guatemala TGNB. 9.668 noted Control Box 1.50 Airborne reder set. New. 


seg — Complete 
running to 2348 closedown on a re- 
cent Wed. (Ballou, Calif.) TGWA, | RADAR TEST EQUIPMENT 


7c 922 'S.12. T Ps. 15 , TS-3 3 ne INTERPHONE AMPLIFIER 
9.76, noted 2330 at excellent strength = t. TS-12. TS-13, TS-15, TS-33, TS-34, TS-35, : 


6. TS-45A0M3 . 8C.709.8 
in Mass. (Golden) Heard a recent <> > aa aa «FOLLOW ARROW TO GET 2 position single stage audio am 
Mon. with English on 15.17 at 1815- HIGHEST PRICES FOR YOUR NEW AND USED RADIO os 1 tube end eperates from 
1825 (may also be Wed ; Fri ) (Ni- GEA What have you sell write To mtained bat With Instruc 


black Ind ) ° tion Manual and Schematic $3. 95 

. , _ NE (less batteries) 

Haiti 4VRW, 10.065A, is still strong (G) Wlounthly Specials! “« _ : 

in Britain from 1600 onwards. 

(Pearce) 4V2S, Port-au-Prince, noted RT-34/APS-13 420 Me ayers VER eee. saad FAMOUS MINE DETECTOR 

recently on 5.845 instead of 5.945 with : = m , ange petege phan ‘ “~~ $6. 95 ae, ae, = 59.5( 

recordings from 1600 tune-in. (Saylor ee WHILE THEY LAST! . 

Va) BC-604 30 W. FM TRANSMITTER. For 20 C IVER 
Hong-Kong — ZBW3, 9.525, noted ore —_— = a pra ser geod = : ARC-4 TRANS £ 


144 «(MMA ‘ 
0300 with news. (Sanderson, Austra- + VDC dyna 


lia) i , seetne é ; a special 
Hungary Radio Buda pe st, 9.833, — 5 MT 101 t Rack 
noted 1630 relaying Radio Moscow; 


with own English transmission 1730- COMMAND EQUIPMENT (SCR-274N) 


An . * Used 
1745 closing. (Roberts, Conn.) Good ec-442 MNA RELAY. Less cond.$1-95 8C-453 With tubes 
P fi . s c-2aa © ANGLE COUPTING 
on this channel in English 2030. (Bal- ec-451 Has ' ne ‘ ' MOUNTING RACK for 
I ec-450 KrCEIVER REMO TE a . 
lou. Calif.) CONTRE . 
7 MC-218 MECHAN Al ‘DRIVE SHAFT ane Amer 
India— AIR, 11.85, noted with news Per tt MOUNTING PLATE for (¥-330 
1a2 = ‘ ec -496 posit! IN RECEIVER ING RACK for 3 re 
1930: into Tamil 1940 (Roberts, | CONTROL BO - ; 


: aaeeiaiin on | BC-455 6-0 MC RECEIVER. With tubes ©.95 14 MOUNTING PULATE tor Saaee 
Conn.) VUM2. 4.920. Madras. heard in | ec-454 +6 MC) With tubes 995 lete set of 4 tubes for transmitter 


ngland by Fairs 1050 in Home Serv- 
ice relay of Indian music. (URDXC) C.A.P. SPECIAL COMBO 

Indo-China (Vietnam) Radio 
France-Asie 9.745AV, Saigon, noted BC-624 VHF RECEIVER 
closing French transmission 1030; re- I nh tar +: “ - Le gt y+ 2 ‘arp tals $19. 95 
opening for Europe with “La Marseil- 


a Sites tie wan tes BC. 625 VHF TRANSMITTER 
French; £ ish 1100-4130 closedown; > Sane Se) i ase See wh $12.95 
innounces next Englis! 1830 : > oi 


a on t MITTER & RECEIVER 
20, (Pearce ugland) Radio France- 


11.925, noted 1000 with record- 
announcements in both English, , , , SURPRISE PACKAGE! 


: " wor > 1} . “ v 20 Ibs. of geod, useable radio 
Frencl ood leve (Ballou. Calif.) ports $ 


t we ce ) 
Heard with news on this channel 2100 HS-18 HEADSET 0 ‘ PE125 POWER SUPPLY 
“Voice of Vietnam,” 7.288, heard witl WS-23 HEADSET ac 

’ = . : 4S-30 HEADSET therwe ' type ~ CO.307 EXTENSION CORD Por t 
news Vietnamese at 0615. (Sander- nw A538 MIKE. NEM 
son u ralia) On 9.620 at 0520, fair 9 “ vor apr : . 8C-605 INTERPHONE ampPcivien 
level ) Calif. (Ballou) , 


TELEPHONE REPEATER AMPLIFIERS 
, 7 < 1 7-26 CHEST TYPE MIKE New ; " 
I { Kol-Israel +O10OA, is now on T-32 DESK STAND MIKE. New Eb-KY, New 


, f ” Navy ype Ne FL-8 RANGE FILTER 
sumone schedule has “Voice of Zion Lip MIKE yy w L 


a3 e4e . ' TUBES! TUBES! TUBES! TUBES! TUBES! 
session (English) 1515-1600 closedown: 6JF s Y né 4.95 Ft $2.25 e002 


‘TH 


news also 1415. 4XB44, Galei-Zahal bar } oy ; ti ‘39 


(Israeli Force Stat ! 725 Tel MOUNTING RACK TUNING METER. LUved 
. . : » w. 5 r $4.95. ba LTER 
Aviv noted 1345 with light music TUNING. Unit ) b TS-10 SOUND POWERED HANO 


i ie ! 
call by woman 1400, then closed with Staten hee nae hee te “= ar Po yy 
bugle sounding “Lights Out this is 8C-19023 75 mc MARKER. BEACON. ‘RECEIVER ‘ ie TELEPHONE 


$24.50 


27.50 
. . TU-28 TUNING UNIT 2M For Bt , 
sume closedown. (Pearce. England) 2 


Italy Rome, 9.63. noted with Eng- INDUSTRIAL i cnt 
lish { % " + 1230 : , tT TUBES! NEW! ORIGINAL BOXES! 

ist ron irouns 2 signing o Limited Qu able ea Fuuiemen me 
1040 on 21 560 back 1045 to South 250TL Ea. $11.50 asta Ha. $14.50 
Africa in Enolisl (Bishop, Ohio) $5 co MINIMUM OROER ACCEPTED 


Heard to North America on 9.57 EQUIPMENT WANTED! iH 
11.965A at 1900-2200: news 1920, 2145 


“ere Mailing Address: 
(Jim Smith, Mich.) P.O. Bex 3878-8, N. Hollywood, Calif 
In ory Coast Radio Ab dj in has new Office-Wareheuse: 


schedule for 7.215, 600 watts, of 0145- Cable Address: ARROWSALES a. 7460 Varna Ave., W. Hollywood, Calif. 
0230, 0715-0800, 1330-1600 in French, 
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24 HOUR 
DELIVERY 
FROM STOCK! 


RELAYS 


Our stock of more than a 
million relays — in over a 
thousand different types 
— is the world’s largest. 
Don't delay your produc- 
tion for want of large or 
small quantities of relays 
of any type. 


Telephone, wire or write 
for quotations. 


NEW AND MORE 
COMPREHENSIVE 


1953 
RELAY SALES 
CATALOG 


NOW READY 


Be sure to send 
for your copy 


Telephone 
SEeley 8-4146 


833 W. CHICAGO AVE. 


DEPT. 8, CHICAGO 22, ILL. 


Baoule, Ebrie, Dioula; plans new stu- 
dios and other improvements soon. 
(Scheiner, N. J.) 

Japan—-Radio Japan, JOA2, 7.180, 
noted 0600 with news. (Sanderson, 
Australia) As soon as funds are avail- 
able, Radio Japan will add transmis- 
sions for Europe, Brazil. (Scheiner, 
N. J., others) 

Kuwait “Huna 
noted 1345 in 


Kuacait,” 5.000, 
Arabic to closedown 
after call 1430; no anthem at 
(Pearce, England) Scheduled 
0200, 1130-1400 daily; 
crease power from 1 kw. to 5 kw. with 
the installation of new equipment 
soon; reports to The Broadcasting Of- 
ficer, Radio Station, Security Depart- 
ment, Kuwait, Arabia, are requested. 
(Radio Amateur, London) 
Mudagascai Radio 
9.515, noted signing on in 
2230. (Riggle, Ohio) 
Malaya BFEBS, 
1145 on 


close. 
0000- 
hopes to in- 


Tanana? we, 


French 


noted 
OS900A 
opening 
Heard ear- 


Singapore, 
11.955: closing 
on 17.755; 15.435 
0915 England) 
lier opening on 15.435 at 0400. (Balbi, 
Calif.) Final noted 1145 
(Bishop, Ohio) The Forces Broadcast- 
ing Station, 5.010, Singapore, is on 
the air daily 0700-0900 with English 
identification at and close: 
7.55 kw. and signals are 
the Malayan peninsula;” 


closing 
heard on 
(Pearce 


closedown 


Start uses 
beamed “up 
plans to in- 
clude a British (English) session with- 
in the next few months. (Radio Aus- 
tralia) At present heard with Swahili, 
Gurkah, Hindustani Aus- 
tralia) 

Mauritius—V3USE 15.075 Forest 
Side, is heard in Sweden with French 
musical program after 1105 but 
(Radioklubben 


(Sanderson 


soon 
fades out Universal, 
Sweden) 

Mozambique—CR7BJ, 9.776A, Lou- 
renco Marques, noted from 2300 (Sun 
from 0000) with English session, many 
commercials, frequent time checks 
(Ferguson, N.C others) Noted on 
3.49A at 1100-1200, good signal; on 
492A at 1100. (Sarkady, South Af- 
frica) 

New Zealand—-Wellington noted on 
ZL9, 11,810, parallel ZL3, 11.78, around 
2300. (Balbi, Ballou, Calif.) 

Nicaragua Granada, 7.850A, fine 
level from 1730-2200 sign-off: all- 
Spanish: CWQRM heavy at times. 
(Saylor, Va.) 

Northern Rhodesia—Lusaka, 4.826, 
noted with BBC news relay 1300, clos- 
ing 1402 with “God Save the Queen.” 
(Pearce, England) Heard over the 
3.914 outlet around 1115 parallel 7.22. 
(Sarkady, South Africa) 

Norway—Radio Norway, LLR, 7.240, 
heard Sun. with English (“Norway 
This Week’) 0900-0920. (Pearce, Eng- 
land) 

Pakistan—-Radio Pakistan noted to 
Indonesia 0600-0715 on 15.270, 17.770; 
all-native except talk in English 0645; 
news 0200, 0330, 0730 on 17.710; 1015 
on 11.885. (Pearce, England) APD1, 
15.335, Dacca, heard 2115 with news; 
Karachi, 17.835, noted 0515 with Eng- 
lish talk, music. (Sanderson, Austra- 
lia) Dacea, 15.335, heard with English 


as early as 2030. (Ferguson 
Noted closing 2100 in English on 
11.885 to Southeast Asia, announcing 
15.335 in parallel. (Niblack, Ind.) 

Panama—HP35J, 9.607, Panama City, 
noted 1930 with request program of 
popular songs, announcements in Eng- 
lish; strong level in Ind. (Niblack) 

Paraguay—ZPAl1, 6.275, Asuncion, 
noted around 2020-2045 with announce- 
ments in Spanish; fair level. (Fergu- 
son, N.C.) ZPA5, 11.950, Encarnacion, 
has news in Spanish 1650A. (O'Sulli- 
van, England) 

Philippines—Dumaguete, noted 0635 
with religious session in English; news 
0700; announced DYH4 (Ballou, 
Calif.) DUH2, 6.170, Manila, heard 
signing off 1000 at good level; DYH2, 
6.140, Cebu City, noted 0945 with fine 
level. (URDXC) DZ17, 6.080, is a new 
frequency; DZH4, 6.000 former- 
ly short-wave outlet of medium-wave 
DZMB, now relayed by DZ17; DZH4, 
6.000, now relays medium-wave DZRH 
DZR2, 9.640; DZ17 operates 
1658-1100 daily; news 1730-2345, 0600 
(Radio Australia) 

Portugal Lisbon, 15.125 
often now 1400-1500 parallel 
With verification, Radio 
Lisbon, listed 6.154, 500 1430- 
1900. (Pearce, England) Lisbon noted 
from 1600 on 11.964A at excellent level 
but with some QRM from Brazzaville, 
11.970, Fr. Eq. Africa. (Scheiner, N.J.) 
Heard opening 1900 on 5.973A. (Ni- 
black, Ind., others) Good on 
Portuguese 0600. (Morrison, R 
India Radio Gor 
is often heard in Sweden 1030 
religious programs in English 
nell, Sweden) 

Rhodes—-VOA relays via The 
rier’ are scheduled currently on 6.015, 
1300-1715 to Near East, and 1730-2245 
to Caucasian USSR: on 7.200, 1030- 
1715, 1730-2245 to Caucasian USSR; 
on 11.805, 0830-1015 to USSR 

Radio noted 
commentary, music from 
1500; strong on 12.032, fair on 9.252, 
6.218: ends English 1545. (Pearce, 
England) 

Saudi-Arabia—Djeddah noted near 
7.310 signing on 1118 with march-an- 
them after interval signal; all-Arabic 
to 1213 closedown (no anthem) 
(Pearce, England) Noted here around 
2300, evidently moved from 7.210A. 
(Bellington, N.Y.) 

South Africa—Johannesburg, 4.945, 
noted at good level 2315-0000 with re- 
quest musical _ session (URDXC) 
Heard on 4.897A opening 2345 in Afri- 
kaans, good level. (Cox, Dela.) Jo- 
hannesburg, 9.870, heard closing 1505 
after newscast. (Monitor, England) 

Southern Rhodesia—Salisbury, 
6.000A, is good level in South Africa 
1100. (Sarkady) 

Spain—-Radio Mediterraneo, 6.995A, 
Valencia, noted 1000 with popular 
music, call in Spanish; off 1010 
(Pearce, England) Malaga, _ 7.017, 
noted 1615 with news in Spanish, 
music. (Sanderson, Australia) Madrid 
9.363, has English for Europe 1515- 
1545: for North America 1800-1840, 
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2205-2245. (Carroll, 
la Falange,” 7.380, 
1500. (Englund) 

Surinam Paramaribo, 
15.404A, noted with news in 
by man 1815. (Cox, Dela.) 

Sweden Radio 
strong level 2300 with news 
Calif.) Heard with news to Far East 
1800-1815 on 9.535; same channel 1930- 
2000 in English to Canada, USA. (Par- 
sons, Pa 

Syria 


Me.) “La Voz de 
noted in Sweden at 


5. toa 
Dutch 
Sweden 11 880, 
(Ballou, 


Damascus, 11.913A, noted 
with English for Western Europe 1630- 
1730 closedown. (Parsons, Pa.) 
Taipeh, 7.130, noted 0550, 
with deep fading. (Ballou 
Calif.) Noted on BED26, 10.080, at 
1700 with Chinese news music; 
BED24, 9.820A, at 0445 with Chinese 
news; BED6, 11.735, at 2345 with 
news, music, then Chinese session 
from 0000. (Sanderson, Australia) 

Thailand—-Bangkok, 7.103A, noted 
0555 at good level in native session. 
(Ballou, Calif.) 

Station 
Service 


Taiwan 
fair level 


sent schedule as Overseas 
0500-0625, 
0600, on HSK5, 


11.910, 500 watts, 


(omni-directional) 
news 0515, in Malay 
6.240, 1 kw.; HSK7, 
and HSK&, 15.640, 250 watts: Home 
Service 1900-2000, 0630-1020, 827 kc., 
10 kw 7.140 (actually 7.105A), no 
power mentioned; 6.240, 11.910, 15.640 
(Scheiner, N. J.) 
Trinidad Radio 
rent schedule on 3.275 
2200; on 6.085 at 


Trinidad lists cur- 
790 ke. at 0500- 
0500-1700; no men- 
tion of 9.625. (Pearce, England; John- 
son, Ohio) Evident move from 9.625 
to 6.085 not confirmed at press time 

Turkey—-TAT, 9.515, fine level in 
English to North America daily 1815- 
1900. (Richmond, N.Y.; England, N.H., 
others) 

Press Time Flashes 

The monthly DX 
Radio Age,” from Radio New Zealand 
is currently aired the first Tue. of 
each month 0430 over ZL7, 6.080, ZLS8, 
9.620. (Radio Australia) 

The Central Forces I 
Athens, lately has returned 
to its old channel of 6.33 from 7.420; 
noted 1255. (Pearce, England) 4VEH, 
Cap Haitien, Haiti, has a new 10 kw. 
transmitter under construction for 
use in the 49- and 60-m. bands. (West, 
Va.) Port Moresby, Brt. New Guinea, 
has ceased use of VLT7, 7.280, VLT9, 
9.520, and all its sessions are now 
aired over a new outlet, VLT6, 6.130. 
(Ballou, Calif.; Radio Australia, oth- 
ers) A station with news in French 
on 7.410A at 1800 seems to announce 
as “Radio Hirondelle;” may be Hanoi, 
Indo-China (Vietnam); usually has 
dance music (recordings) from 1815. 
(Pearce, England) 

The German Bundespresident, Dr. 
Theodor Heuss, inaugurated the new 
(West) German Short-Wave Service 
recently over the 20 kw. transmitters 
at Norden-Osterloog; five daily 3-hour 
transmissions are now presented 
original broadcast 1300-1600 to Afri- 
ca, 11.795; tape recording rebroad- 
1700-2000 to South America, 
2030-2330 to North America, 


‘This 


session 


Radio Station, 


Greece, 


casts 


11.795; 


CRYSTALS 


FOR ALL PURPOSES 


LOW FREQ.-FT 261A for SSB, iatice) SCR)  6C-610 
filter, 4%" spc. 54th or 72nd harm channels) 522 2 banana 
listed by fund. Fractions omitted, 


94 «416 Add 20¢ for each 


10 xtats of less for | 
49 postage and 
each. 10 for $4.50 handling 
fT * so 
4190 6175 7773 | 1015 5725 5840 6306 6475 664 
7806 | 2045 5740 5850 
7840 $873 
7873 | § 773 5906 
7906 | 5677 5 5940 
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7.290, 6.270; 0530-0830 to Far East, 15.275; 0930-1230 to 
Near East, 11.795. All broadcasts in German, the first 10 
minutes being news followed by 5 minutes of commercial 
news; remainder is musical entertainment and talk fea- 
tures. Reports are requested to Deutsche Welle, Koeln, 
Fankhaus N.W.D.R., Cologne, Germany 

Radio Free Asia has ceased its short-wave transmission 
from San Francisco, Calif., relayed by Manila, Guam, will 
concentrate on use of m.w. stations in Far East and on 
other more direct means of communicating with Asian 
peoples. (Winch, Calif., others) 

According to officials of Radio Thailand, Bangkok, by 
this time, should have a new 50 kw. station on the ail 
HSK9Y, with three separate programs for overseas lis 
teners; the existing omni-directional broadcast 0500-0625 
is to be continued, with addition of news and program in 
Chinese (Kuoyu dialect); two additional transmissions are 
to be beamed to North America, Europe, at times that 
had not yet been decided at press time; another 10 kw 
m.w. station is due for service in 1954. Watch for the new 
50 kw.-er on 6.24, 7.105, 11.910, or 15.630 around 0500- 
0625. (Scheiner, N. J.) 

According to announcement, Radio Peking’s former 0400 
English session is now on summer schedule at 0300: other 
English periods (1730, 0830) remain unchanged 

Budapest, Hungary, has moved to summer channe! 11.91 
from 6.248A; noted 1845 relaying Moscow over the 11.91 
outlet. (Bellington, N.Y.) Noted with English 1930 to 
North America, announcing similar broadcasts for 1715 
2300 on 11.91, 7.22, 9.833. (Johnson, N.H.) Cushen, N.Z., 
says Suva, Fiji, is being heard now on two channels in 
parallel—5.975, 6.100—-around 0030 and late: 

Marconi’s Wireless Telegraph Co., Ltd., England, says 
the 9 new short-wave transmitters being built for SABC 
South Africa, will be 20 kw. and will cover all of South 
Africa; will be located at Paradys, near Bloemfontein, 
and frequency changing will be controlled centrally 
SABC officials say they hope to have one of these 

(Continued on page 110) 
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for Hi-fidelity 


by €abinart 


Designed for the audiophile, 
these handsome cabinets will 
accommodate any combination 
of high fidelity components. 
Panels are replaceable for 
future changes of equipment. 
The loudspeaker cabinet is 
2 ne. & Wee acoustically correct, tuned for 
a a the average !2” or 15” loud 
Mahogany on Birch speaker, pre-cut as requested. 
Baffle Area: 61> cubic feet Construction is of select birch, 
with a fine lacquer finish hand 
f rubbed to a high gloss. All 
joints are glued and screwed, 
and lock-joint miters are used 
throughout, affording utmost 

rigidity. 
MODEL 28 MODEL 27 

Equipment Speoker 
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72.00 48.00 


net net 


Sold through leading radio parts dis 
tributors. Write for free catalog RN-7 
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new the 


by 


transmitters on 
end of 1954, all in 
1955. (Scheiner, N 
Burma 
short-wave 
pleted in 1955, and an 
ice then for neighboring countries. 
(Scheiner, N. J.) By this time, Radio 
Luxembourg plans to have a 50 
kw. transmitter on the air beam 
French on 6.090 with omni- 
direction antenna 0040-0930 1045- 
1800; current schedule 15.350 is 
0600-0800 in Flemish 1300-1800 
on 6.090 in English WRH 
Radio Tirana now 
broadcasting a on 
9.700 for Sun 
1930-2000: 
time 
More recently, the 

from Radio Pakistan 
on 17.770 instead of 
17.710. (Pearce, England) Radio Pe- 
king lists revised schedule of 1600- 
1700 on 6.100, 10.260, 11.690: 1700-1730 
on 6.100; 1730-1800 English 11.690, 
15.060; 1800-2100 on 11.690, 15.060; 
0300-0330 on 6.100, 10.260: 0400-0430 
English 6.100, 7.500, 9.040, 10.260, 
11.690, 15.170: 0430-0700 
11.690 15.060: 0700-0730 
7.500, 9.040 10.260 
15.170: 0730-1030 on 
(English O830-0900A ) 


the 
of 


air by 
use middle 
J.) 


plans three 
transmitters 


kw. 
com- 
serv- 


new 50 
to be 


overseas 


new 
to 


sessions 


on 
and 
(Scheiner) 
Albania, is 
special 
Albanians in 


not 


Says 
program 
USA on 


confirmed at press 


0730-0740 
has 


news 
noted 
on (tformer) 


been 


on 


on 
15.060 on 
6.100, 
15.060 
11.690, 15.060 
Wrote that will 
transmitter power in neat 
(Scheiner, N J.) Chania, 
is now on 8.970, relays Radio 
0600 (Bluman 
More _ recently, 
Syria, had 
(Pearce 


on 
11.690 


mcrease 
future 
Greece, 
Athens 
WRH) 
1L.9I13A, 


Israel, via 
Damascus 
news 1645 
(rather than 1715) England) 
CBFW, 6.090, Canada, has 
operations due to opening of new BCB 
stations in the Western 
(NNRC) 
SBC, 


Sune) 


has 


ceased 


Provinces. 


Berne, Switzerland, is 
schedule 


now 
on 
0945-1130 to 
on 11.865 
1145-1330 


changes include 
India-Pakistan (English) 
17.784 (replacing 9.665); 
to Middle East (English) 
on 11.865, 15.120 (replacing 9.665); 
0600-0830 European program beamed 
to Africa on 17.784 (replacing 21.520); 
all other programs 
(WRH) 

English newscasts from AIR, Delhi, 
India, are now 1930-1940 11.850, 
9.630; 2310-2320, 17.705, 15.130; 0235- 
0245, 17.740, 15.380; 0830-0840, 15.380, 
11.850: 1045-1055, 15.290, 11.780 

“Voice of Free Taipeh, Tai- 


are unchanged. 


China,” 
wan, is scheduled 2300-2400 English to 
USA, 11.735, 15.235; 2300-0030 dictation 
news (Chinese) to China, South Seas, 
670 ke., 6.095, 7.130 (from 0000 also on 
11.735); 1400-1600 European program, 
11.800 (English 1420, French 1450); 
1730-2300 Chinese, Cantonese Man- 
darian to Asia, 670 ke., 7.130, 11.735. 
(Hardwick, N.Z.) Martin, R.I., recent- 
ly noted NBA, 7.820, Balboa, Canal 
Zone, with sports for Puerto Rico eve- 
nings (EST). 
Acknowledgment 
for FB reports; keep them 
948 Stewartstown Road, 
West Virginia, USA, 
this summer!—K.R.B. 


Thanks 
coming to 
Morgantown, 
Good DX-ing 
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1953 RCA Receivers 


(Continued from page 51) 


if. system. The alignment of T 

T and Tw. is simple because each 
transformer is peaked for maximum 
frequency 
response, including 
the response of the input if. trans- 
former 7 should be flat with 42.50 
me. and 45.75 me. falling at the 70’ 


response { one specific 


The over-all if 


points on the response curve. A 47.25 
me. tunable trap is located across the 
primary of 7, to attentuate the ad- 

cent channel sou! ri 
\ diode forme ry the rid and 


cathode of V sed to detect the 


uund signal 
pled to the 
parallel 
prevents 
» ampli- 


tie plate ind 
prevented from in 
with the picture detection 
the plate I ive with re 
the cathode is done b 
negative voltags tron 
bus vd =the horizontal rive 
These 
component 
equency compen ited 
\ is used following 
detectol! \ emplovs a 
ctly-coupled pentode circui 
cture or contrast control 
the plate load cc networks 
the control prov! zz Varying | 
of compensation a ie control setting 
changed L R and ( R 
additional compensation icting 
eries with the signal lead to the 


cathode of the kinescope 


— Separator and Output Stages 


yrizontal syne separator, V 


vertical syne separator, V 
yne voltages from the com- 
nal to operate the 
separator stage 
LZAUT V is 
by R in its 
and C form an 
constant 
1 cut off 
ind the plate signal will con- 
edge 
the grid 
yrizontal 
| a result, 
grid develops voltag across C 
ch biases V ( nr wat ut- 
The video signal lic ‘ d cut- 
ind is not pa tube; only 
syne pulses developed in the 
circuit The vertical pulses 
cross R are coupled through R to 


vertical sync output stage, V 


The bias on V varies with changes 


of plate voltage on the first and sec 


ond picture if 
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COMMUNITY 
TV SYSTEMS 


._ Several of the largest and mos? successful 
Community TV Antenna Systems 
in the country, specify 


U. S$. Cables. 


Double Braid, 
Single Jacket 
No LR 5900 
No. LR 1100 


Double Braid, 
Double Jacket 
No. 0SDJ-59 
No. DSDJ-11 


U. S. High Frequency Cables 
give you these features: 


Exceedingly LOW 

RADIATION LOSSES, 

combined with consistent peak 
performance over the entire VHF range. 


LONG LIFE and maximum efficiency, 
regardless of weather conditions, 
are inherent in these cables. 


New Catalog: write tor your copy today. 
UNITED STATES WIRE CABLE CORP. 
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WEBSTER CHICAGO CHANGER 


Model 121 
Automatically plays all records, all sizes, 12”, 
10”, 7”, oll speeds—78, 45, and 33'. RPM. 
Simple to operate. Automotically shuts off 
and tone arm returns to rest after last record 
has been played. Minimum mounting space 
required, 14'2" W., 13'2" D., 84" H., with 


We iat s ert, = $29.95 


DUAL BRIDGE RECTIFIERS 


Bradiey Labs. copper oxide rectifiers with the 
Current and Temperature Characteristics balance 
to less than 1%. 10.5 Volts input max. D.C. Cen 


ter leg current 15 M.A. Discs have naporized gold 
contact surfaces. These units are used S 
as balance Modulators and Bridges 2.25 


from variations in a.g.c. voltage. To 
effect control, the grid of Viu« is tied 
through a one megohm resistor, Rwy:, 
to the “B+” line which feeds the 
plate circuits. The result is that the 
peaks of the syne pulses are kept at 
the cut-off point of Vi... and all noise 
greater than sync level is clipped 
The vertical trigger pulses are de- 
veloped by the integrating network 
R and © The horizontal 
are coupled through the 


pulses 


high-pass 


network, Riw and C,, to the horizon- 
tal sweep circuits. In early production 
models, Vi. is a 12AU7. Later pro- 
duction models use the type 6SN7. 


Sweep Circuits 
The vertical sweep oscillator V is 
a feedback type of blocking oscillator 
circuit. The feedback loop is formed 
by C R and R from the plate 
circuit of the vertical sweep output 
to the grid of the oscillator. The ver- 


Fig. 6. Complete schematic diagram of the RCA KRK-12 u.ht.-v.h.f. tuner. 
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and 6.3 Volts @ 3 Amps. Ceramic bushings with 
solder lug terminals. Rated for continuous duty 


under Mii-1-27, Class A Grade | Spec. 
Hermetically Sealed 3.50 


MULTIPLE CONDUCTOR WIRE 
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or 2-conductor ideal for use in Inter-con work 
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20 t d 10-2 
RESISTOR ee ee a Ay * + 
KIT values, and all are American 
de. With ab 
lutely no 125, $2.49 


600 Ohms to 600 Ohms, 
cycles to 3300 cycles 
tenuation 25 DB. at 1450 cy 
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Three-section gang condenser, with a worm gear 
drive. Which has a turn ratio of 45 to 180 de 
gree rotation. Tracking section has a capacity 
of 162 MMFD. The other two-section have a ca- 
A pacity of 388 MMFD. each Winmen & F 49 
a mounted on the base ad 
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tical hold control, R acts as a fre- 
quency control for the oscillator. R 
is connected into the grid return of 
the vertical sweep output tube, V 
so that momentary collapse of the 
picture is prevented when R,,, is ad- 
justed rapidly. When a rapid adjust- 
ment is made and an increased driv- 
ing voltage is impressed on V a 
counteracting voltage is coupled to 
the grid of V from the hold control 

A network formed by Rw, R R 
and C introduces feedback in the 
sweep output stage to improve line- 
arity and to reduce vertical bounce 
caused by a.c. line fluctuations. The 
linearity control, R is in the cathode 
circuit of V,. and varying the setting 
of this control varies the bias (and 
operating point) on V 

The horizontal sweep and oscillator 
control circuit is a slightly modified 
“synchroguide” circuit Additional 
drive from the horizontal oscillator 
has been provided by the addition of 
R»; which allows a portion of the 
saw-tooth voltage to appear on the 
oscillator grid. The range of the hor- 
izontal hold control has been extended 
by increasing the size of the control 
from 50,000 ohms to 75,000 ohms 


A.G.C. Circuit 


The a.g.c. circuit used to develop 
r.f. and i.f. bias voltage is the familiar 
keyed type circuit. The keying pulses 
are taken from terminal 4 on the 
high-voltage transformer and are ap- 
plied to the plate of the a.g.c. ampli 
fier Vius. AS a result, Vins conducts 
during horizontal retrace time and 
negative voltage is developed in the 
plate circuit. This voltage is used to 
control the gain of the r.f. amplifier 
and first two if. amplifier stages. The 
amount of bias voltage produced is 
controlled by the conduction through 
Vina Which, in turn, is determined by 
the amplitude of the horizontal sync 
pulses applied to the grid. Sync pulses 
for this function are taken from the 
a.g.c. potentiometer which is located 
in the cathode circuit of the horizon 
tal sync separator 

A delay of the rf. a.g.c. voltage is 
introduced by Rix and C The posi- 
tive voltage fed to the r-.f. a.g.c. bus 
through R,, is overcome by the nega- 
tive a.g.c. voltage only after the r-.f 
signal input has reached a level of 
approximately 500 microvolts. This 
delay is applied because less snow will 
develop on weak signal inputs when 
no a.g.c. voltage is applied to the r-f 
amplifier stage. To prevent the r.f 
amplifier grid from going positive with 
the voltage introduced through the 
delay network, the diode sections of 
Viw are tied to the r.f. a.g.c. bus. 


Sound Circuits 


The sound signal developed across 
Lw. in the picture detector stage is 
coupled through two stages of sound 
if. amplification, Vw, and V In- 
ter-stage coupling of these pentode 
circuits is effected by a single-tuned 
transformer, Tw»,, which is peaked at 
45 me A ratio detector stage, V 
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BIGGEST 
BARGAIN IN T.V. TODAY 


CHECK THESE OUTSTANDING FEATURES 


High starting torque—no slipping 
370-degree rotation—get all T.V. signals 
Surplus power—large or small antennas 
Outboard bearings—relieves wind lood 
Sturdy compact construction—7 pounds 
Water-proof aluminum cover 

Finger-tip control unit—handsome finish 
Thirty feet 3 circuit weather proof lead wire 


Signal light indicates end of 370° rotation 


_ 
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Easily installed—complete instructions—trouble free 
operation. Nationally advertised 


COMPLETE OUTFIT—Rotator, Bearings, 
Control unit and wiring at GIVE- 
AWAY price. 


Limited Supply—Order Today! 


First come—first served! This is the CHANCE of a LIFE 
TIME close out. You must HURRY! Get your order in the 
mail today. Send no money. 10 doys FREE TRIAL 


WAS $39.95—NOW 9S 
GUARANTEED 
10 DAY FREE TRIAL 


SEND NO MONEY 
WE SHIP C.O.D 


Control Unit Rotator and Bearings 


ORDER TODAY e DIRECT FROM 


K. W. SALES CO. 


BOX 1212, TIPTON, INDIANA 


(a type 6AL5), follows the sound if. 


amplifiers. 
A six-position function switch, Sw, 
is connected into the output of V 
and provides three positions of tone 
2 for both television and phonograph 


operation. In the phonograph position 
the kinescope is disabled by removing 
the heater and first anode voltages 
Further sound amplification pro- 
vided by Vi. and V 

To facilitate the servicing of the 
KCS-82 chassis the schematic dia- 
gram (Fig. 5) includes d.c. voltage 
readings at tube pins and other points 
in the circuit. The voltage measure- 
ments are made with a v.t.v.m. with 
zero signal input to the receiver 


Alignment Procedure 


tefer to Table 1, steps 1 through 
9, for the alignment procedure for the 
video if. stages 
Steps 1 through 6 are to be fol- 
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SOLD! eueanomenras ae | , + 2. First, there is a 135-volt line. This 
. ee Ses , is obtained by a voltage-divider arrange 
ment consisting of resistors (as distin 
Nics" arty guished from tubes). Second. there is a 
: CONTROLS, SWITCHES wesiStoRs: ‘Con boost “B+” line. The value of this voltage 
More Servicemen are DENSERS. SOCKETS. WIRE, COILS & MUCH is not given directly on the diagram but it 
 —— f finding that only ; i : can be approximated by noting that pin 
Quier Ro QUIETROLE, the origi HI-FI CRYSTAL HAND MIKE wee No. 10 of the picture tube has a voltage of 
ae ae ' lded haketlite ft ble 
— ; 


I'SUPER $$$ SAVINGS'! 
JUMBO KADIO-FELECTHE 


nal, non - conductive, |-415 volts. The boost “B+” value is 

non inflammable Lubri —y yg. Sg e higher than this. possibly on the order of 

Cleaner will assure EXT CORDESWITCH for THO. Le Loa. 49 450 to 470 volts. 

positive quietness to po Ay yore BS nS Va), | pa. . 3. A. 270-volt line; B. 270 volt line: C. 

noisy TV and radio duty, 1° 0.D.x 135-volt line; D. Boost “B~“*’ line: E. 270 
c1e0ct tempat controls and switches | | volt line: and F. No “B+” line, of course, 
— It does so much, yet, 1010.00 | | | Since the ratio detector requires no “B 

costs so little. 4. Horizontal sweep oscillator, vertical 


IN21 CRYSTAL DIODES 69% 1o sweep oscillator, and picture tube. 
PLS4 JK26 CONNECTORS et 39% 10 5 No 
' . > 


£32 P.€. MAGNET WIRE—12 ox 
212 SCE MAGNET WIRE “> ft 1.29 100ft . ; 
“KINKLESS” SUPER FLEXIBLE BRAID wire EDITOR'S NOTE: Our sole purpose in 
(32 £40) WITHSTANDS CONT. BENDING & TWISTING presenting this quiz in conjunction 
manufactured by Cotton core; outside silk braid—20ft/@8e 100ft/3.75 / - . 
n with a feature article is to help you 
“DIRECT FACTORY SPEAKER REPAIRS SINCE 1927" in your service work. Whether oF 
Min, order $3.00. 200% deposit req. on all C.0.0."s not we will continue this feature will 
| "lease add sufficient post ‘ 
| 


| “esata oP ee depend on how you. the readers. re- 
COMPANY | | RADIO C act. Will you drop us a line and let 
| — a coe © us know what you think of this idea? 

. | 


Spartanburg, South Carolina 
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HEADPHONES 
imped. Adj » 


6vV AC-DC PLUNGER SOLENOID 
travel 


! s P 
G-E PLATE RELAY « 701-B1OOPS¢ t 
Tok ay $1.29 
1f8V. DYNAMOTOR ' er G« h-M ' 
O80 a50VIK le end 


The Monimeter 


(Continued from page 47) 


method by which a smal! tubular “A” battery may be easily 
mounted. An ordinary hose clamp is centered just forward 
of the lower front edge of the “B" battery Tightening the 
adjustable clamp screw holds the battery firmly in place. 
The 22.5 volt “B” battery is held in position by a thin 
metal strip, %” wide, placed at the center of the battery 
Both “B” leads are guided to their terminating points on 
the underside of the chassis through small rubber grommets 
Note that bandset condenser, C:, is mounted across the coil 
socket prongs with its adjusting screw facing outward. A 
hole is drilled through the bottom plate opposite the 
screw slot and lined with a snug fitting rubber grommet. 
By laying the cabinet on its side, C: may be varied with an 
insulated rod. This eliminates the usual procedure of re- 
moving the front panel-chassis assembly each time an ad- 
justment becomes necessary 
A 3% chrome-finished carrying handle centered on the 
top of the cabinet and four rubber cushioning feet fastened 
to the bottom corners complete the unit's outward appear- 


ance 


Coil Data 


Both windings are of #22 plain enameled wire, closewound 
spacing between grid and plate coils A 5-prong 

,” diameter coil form 2%” long provides ample winding 
Space 

L. has 6 turns wound on the lower part of the coil form 
L,, occupying the upper portion of the form, consists of 30 
turns, tapped at the 17th turn from the grounded end for 7.0 
me. fundamental operation This tap may be made easily 
by slightly spacing the 17th turn from the 16th and 18th, 
drilling a smal! hole in the coil form directly under the 
tapping point, soldering a lead to the tapping point, and 
terminating it at the proper pron 

No “pruning” of grid turns should be necessary if these 
specifications are followed. Inasmuch as bandset condense 
C, compensates for discrepancies in inductance by adding or 
subtracting capacity, the usual “cut and try method is 
eliminated 

It is well to remember both coils must be wound in the 
same direction for oscillation to occur The coil specifica- 
tions of Fig. 2 should be followed closely, making certain all 


five coil leads are prope! erminated 


Calibration 


Perhaps the simplest method of calibration is to employ 
1 receiver whose calibratio s known to accurate for the 
» me. channel 

With the “Monimeter” turned on (Continued on page 116) 


Don't Miss a One of the Exciting New 
Developments in Electronics. 


Keep Up Your Subscription to 


RADIO & TELEVISION NEWS 


Circulation Dept., 64 East Lake Street, Chicago 1, Ill. 
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FIRST CHANGER 


for HIGH FIDELITY! 


V-M 935HF Record Changer $59.95 


“all the music is all you hear 


tri_O npm_a tic: 
935HF HIGH FIDELITY 
RECORD CHANGER 


Featuring: 


@ Exclusive laminated turntable with precision-formed concen- 
tricity is mounted on new 3-ball thrust bearing! @ Exclusive 4-pole 
4-coil motor! @ Resor ance-free aluminum die cast tone arm and 
two precision cast plug in heads (less cartridges)! @ Gentle 
tri-o-matic spindle eliminates groove gripping record holders 
Records are gently lowered to spindle shelf and flat, air-cushion 
dropped silently to the turntable! @ V-M 45 Spindle included! 
(permits automatic play of up to 14 large center-hole records). 
@ Muting switch assures silent change cycle. 


*Slightly higher in West. 


Send for complete details on this superb instrument. PLEASE 
MAIL COUPON for your copy of, "Bring Concert Halls Within 
Your Walls.” 
SO SSS SSS S SSCS SSS SSS S828 SSS SSSS8888888225 
V-M Corporation, Benton Harbor 4, Mich. 
Please send illustrated folder, “Bring Concert Halls Within 


Your Walls,” describing the V-M 935HF record changer. 


Name 


Address 


City State 
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Professionals 


RECOGNIZE THE 
INIMITABLE 


MODEL 12 


IN SOUND 
REPRODUCTION 


Natu yralness 


SELF. POWERETL 


‘AFFORDED ONLY 


4 “Ok 
HID MUA LITY 


AUDIO AMPLIFIERS 


al data; 
Write ary for on dag = a 


st de 
also name of neare 


BROOK tLeClt 


PLACE El IZABETH: N 


4 De HART 


| the coil turns. 


and 8S, in an open position, the dial 
may be set at the 90-division mark 
The receiver dial is then set at 3500 
ke. C; is adjusted until the signal 
heard in the receiver is exactly zero 
beat with 3500 ke. A series of read- 
ings should be taken every 50 kc. end- 
ing with 4000 ke. The 4000 kc. read- 
ing will occur at approximately the 
10-degree division mark on the “Mo- 
nimeter” dial Readings at 50 ke 
intervals over the range 3500-4000 kc 
represent 11 reference points. A cali- 
bration curve may now be drawn and 
intermediate frequencies determined 
by interpolation 


Operation 


If the circuit and coil data of Fig. 2 
have been carefully followed, no dif- 
ficulty will be encountered. One 
should make sure that the front and 
rear panels are fastened securely and 
coil and tube remain firmly seated in 
their respective 

S, in an open position allows funda- 
mental 3.5 mec. operation by utilizing 
all grid coil turns. S,, closed, furnishes 
fundamental operation on 7.0 me. by 
shorting out approximately 56% of 

The ratio of capacity 
(C,) to inductance (L,) will deter- 
mine the percentage of bandspread 
possible C, is a major factor in 
“spotting” the desired channel at any 
pre-set dial division 

With coil specifications as outlined 
and an extra stator plate added to C 
a 90- rey dial spread is obtained 
over the 3500-4000 ke. range. Approxi- 
mately 410 dial divisions cover the 
7000-7300 ke. band 

All frequency measurements should 
be made with S, open. Thus, the 3.5 
me. range is checked using the fun- 
damental while 7.0 mc. readings em- 
ploy the second harmonic 

Although specifically designed to 
cover only these two ranges, it is 


sockets 


Fig. 3. Under-chassis view of “Monimeter.” 
A glance shows the small investment in time 
and money for this operating convenience. 


to check the 14-mc. and 28- 
mc. spectrum by employing harmonics 
of a higher order 


possible 


Conclusion 

With stabilized, self-excited oscil- 
lators daily replacing or augmenting 
crystal-controlled units, a combina- 
tion monitor-frequency meter wili be 
found indispensable. 

Properly constructed and calibrated, 
accurate frequency 
may be made and one’s signal criti- 
cally examined. Familiarity with the 
“Monimeter” will suggest uses other 
than routine monitoring and frequen- 
cy spotting 

As an additional 
centive it would be 
that this station 
comes obsolete It will be 
equally valuable whether one boasts a 
transmitted power input of a kilowatt 
or the smallest fraction thereof 1) 


measurements 


construction in- 
well to remember 
never be- 
found 


accessory 


TV set shipments to dealers by states for period 1946-1952 us reported by RTMA. 


STATE 


Alabama 

Arizona 

Arkansas 

California 

Colorado 
Connecticut 
Delaware 

District of Columbia 
Florida 

Georgia 

Idaho 

Illinois 

Indiana 

lowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 39.669 
Missouri 549.597 
Montana 1156 


TOTAL 


156,268 
49.948 
36.893 

2.097.472 

100.571 

445.902 
77,200 

251.054 

200.495 

279,827 

2315 
1,621,753 

582.977 

247.251 
86.395 

242,375 

141.818 
22.769 

466.881 

1,061,436 
1,121,839 
301.055 


STATE TOTAL 


Nebraska 139.479 
Nevada 581 
New Hampshire 63.570 
New Jersey 1,282,586 
New Mexico 20.406 
New York 3.505.155 
North Carolina 255.067 
North Dakota 1380 
Ohio 1,855,765 
Oklahoma 195.962 
Oregon 46.872 
Pennsylvania 2.098.227 
Rhode Island 178,126 
South Carolina 59.907 
South Dakota 3673 
Tennessee 194,736 
Texas 607.640 
Utah 89.691 
Vermont 13,787 
Virginia .. 305.390 
Washington 220.367 
West Virginia 126,768 
Wisconsin 359,147 
Wyoming 3065 


GRAND TOTAL 21,812.263 
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Mac's Service Shop 


(Continued from page 63) 


d.c. across the probes, and checked the 
condenser. Instantly a roar'ng grinding 
sound issued from the tracer speaker, 
indicating that the condenser was 
permitting surges of current to pass 
through it 

“Oh don't look so smug!” Barney 
exclaimed as he reached for the dia- 
gonal cutters “How can this little 
condenser in the _ oscillator § section 
cause that a.v.c. trouble?” 

“If you would do more _ service 
manual thumbing and less test prod 
fumbling, as I keep trying to get you 
to do, you would know Mac replied 
“In this set the grid-leak of the oscil- 
lator section of the mixer tube re- 
turns to “B-minus” in the usual way 
but the r.f. from the grid goes through 
that defective mica condenser and 
then through an oscillator coil wind- 
ing to the a.v.c. bus. Now do you be- 
gin to see?’ 

“I think so,” Barney said slowly, 
“The voltage developed on the oscil 
lator grid across the grid-leak is fed 
through the partially-shorted conden- 
ser to the a.v.c. bus and so keeps the 
voltage there jacked up above normal 
and that cuts down on the sensitivity 
of the set. On the other hand, when a 
strong station is being received, the 
high a.v.c. voltage that would nor- 
mally be developed is shorted out par- 
tially through the low resistance path 
of the leaky condenser and the oscil 
lator grid-leak. That allows the tubes 
to overload with the strong signal and 
produces the distortion. Check?” 

“Check and double check!"" Mac con 
gratulated. “That's precisely the way 
it works I'm beginning to believe 
there is hope for you after all 

“Gee, thanks! Barney remarked 


EL 


SERVICE ACTIVITIES 


HE Pennsylvania State Federation 

(FRSAP) at its April meeting went on 
record as endorsing the proposed Penn- 
sylvania Licensing Bills HB-838 and 
HB-839 as a step toward correcting the 
ills in the servicing industry. 

The group, representing affiliated 
chapters in Philadelphia, Chester, York, 
Williamsport, Pittsburgh, Altoona, Hol- 
lidaysburg, Scranton, Wilkes-Barre, and 
Harrisburg, also passed a_ resolution 
“condemning RTMA and NEDA for al- 
leged opposition to the will of organized 
radio-TV technicians and service dealers 
in Pennsylvania.” 


HE National Electronic Technician and 

Service Dealers Assn. (NETSDA) 
elected a new slate of officers at its three- 
day Eastern Conference held in Pater- 
son, N. J. 

Steps were taken to obtain a charter 
of incorporation for the national group. 

Newly elected officers include: Roger 
K. Haines, president; David Van Nest, 
vice-president; John Wheaton, corre- 
sponding secretary; O. Capitelli, reeord- 
ing secretary; T. L. Clarkson, treasurer, 
Milan J. Krupa, sergeant-at-arms. Of- 
fices and headquarters are at 165 E. 


Broadway. New York. 0 
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AT LASTIA Way to 
Check Flyback & Yoke 
Accurately...FAST! 


NEW .ZaZo 
| “Q”-Tester 
only $6950 


*s 


Zz / Test flybacks, yokes, width coils, and linearity coils 

right in the set! And do it in minutes instead of 
hours! This sensational new Lako ‘“‘Q"’-Tester is today’s greatest 
development in TV servicing . . . detects one shorted turn in a 
thousand . . . saves hours of wasted labor. Just one quick test 
shows comparative rating, tells whether part is good or bad. 
Ready to use, 110 v A.C., complete instructions included, 90-day 
factory warranty. 


ORDER NOW... MONEY-BACK GUARANTEE! Full purchase 
price refunded if you are not fully satisfied within 10 days! 


CLIP HERE . . . write name, address in margin . . . enclose check . . . mail to 


LAKO COMPANY 
ELECTRONICS DIVISION 
516 EAST TOWNSEND ST 

MILWAUKEE 12, WISCONSIN 


SCHEMATICS— CONVERSIONS 


FOR SURPLUS GEAR ; GIF 

NEW LIST! MANY ADDITIONS! / 
Send stamped self addressed envelope for Jouno Aovict — 
L 


mt Cc Add 25¢ for chart explaining AN 
nomenctature 


from America’s 
\ most advanced 

R. E. BOX 1220 Y Qn Hi-Fi studios 
GOODHEART BEVERLY HILLS, CAL. - “/ Come in or write 
: for your copy of 
“Sound Advice™’ by 
ANOTHER OUTSTANDING JOBBER - Irving Greene, 124 
RADIO PRODUCTS SALES CO. Ores. pages of vital Hi-Fi 
237 th St ld data...it's FREE! 


Denver 2, Colorade 


HAS THE Te 
JEBATONAL NEw - a) Asco Souno Corporation 
SCOPE KIT 63 0) 7 ©) ‘ 
IN STOCK! 


115 WEST 45th STREET, NEW YORK 


PRET) SERVICE HINTS 
sreiiheed ON RCA TV SETS 


ASSEMBLE A 
TRANSVision 630TS SERIES perature. This condenser should 
TV KIT Foldover at right-hand side of picture. measure .0022 uwfd. If faulty, re- 
This may be caused by a reduc- ac ; : 


= place it with a 1000 v. oil-impreg- 
p Y Wi $ tion in bias on the grid of the nated tubular paper condenser 
ay as ou ire 6BG6 horizontal output tube. The 


WILL HELP You to start learning grid resistor (R») should be ir 17T153 & 21T176 SERIES 
cv. the a tea - wey the vicinity of 470,000 ohms Snowy picture 
. place if defective Improper r.f. and if. bias may 
z _ {stands . = / cause snow in the picture in me- 
baactage Aagene oth 7T103 SERIES dium field strength areas. This 
50 TV COMPON v ’ Loss of sync and intermittent loss of high may be accompanied at times by 
= : voltage extremely dark picture wv ith strong 
This may be caused by a shorted pan ‘ - 
or open damper tube (V 6W4) ee 


2). rhe cause of improper bias 
nplete kit a terrific buy! heater winding in the owe! 
— ‘ : i be leaky condensers in the 


Shows 6 Great 1V Kits: Cranssorimes To check, —_ - 6- circult To correct this én the 


ans , ste 
EXCLUSIVE: On sien Oe Oe volt filament transformer instead 
are adaptable to UNF. Ideal for of the damper tube winding. If 
FRINGE AREAS. No Previous vostsie’ 
Knowledge required. Wite this cures the trouble, remove the 
TRANSVISION, INC., Dept. RN? power transformer (Ti, RCA 2. When tl f tl 
° ” one & f I nacing ith) se 
NEW ROCHELLE. WN. Y. stock part #75508) and replace es ee oe Sen 
, condensers, make certain that 
MAIL THIS COUPON TODAY «= = it 
Mr. D. Gnessin, Educational Director you observe the proper polar- 


TRAN VISION, INC, NEW ROCHELLE, N.Y. Dept, an7 9757, 9T77. & 9T79 SERIES ity since these are electro- 

C) I'm enclosing $—__. deposit. Send stondard kit Narrow vertical bars on left-hand side of lytics 

PACKAGE *1, with oll Instruction Material. Balence C.0.D elles . 

This may result from internal 21T159, 21T165, 21T176, 21T177, 21T178. & 

corona or arcing within con 21T179 

denser C,,. (4.7 wuafd.) in the plate Foldover or white bar in center of raster 

circuit of V,, (the 6BG6 horizontal This may be due to low screen 

sweep output tube). See accom- voltage on 6CD6, the horizontal 
g panying diagram. (This interfer- sweep output tube (1 7 Check 

” Tremendous= 4 } a the screen resistors R (8200 


n ( HY TRANS ohms) and Rs (8200 ohms). These 
Opportunities in bs) PLATE OF 
N 


following 
l Check electrolyti condensers 
Cc (2 afd.) and C (2 uwfd.) 


C) Send FREE copy of your new TV Kit Catalog 


| 
| 
| 
| 


bes am om 


Open vin vy meet may be open; replace il necessary. 
HV ' 


eS 6866 Low brilliance and small picture 
HORI. SHEEP OUTPUT This may be caused by a partially 
shorted width control coil. Check 
t d 


coil L and replace with RCA 
OFFL YOKE stock part #76484 if defective 


Poor interlace 

a This may be caused by coupling 

TRANSVISION offers the © +329V between the vertic and horizon 
only specially designed . | > . 
line of Cein-Operated and & ! } ence is simi to that caused by ‘al sweep circuits to incor- 
Commercial TV with the } Barkhausen oscillations, and the rect lead dress. To correct this 
WER’ normal preventative steps tor do the following 
PREVIE : such oscillations should be tried l the red 


Dress the 


ATTACHMENT first, ie placing a magnet over voke socket | iia aia 


(Pat. Pend.) the 6BG6, adjusting the drive, re- age transforms t ! the 
, placing the 6BG6, et If these lance on the sik 

This field offers rich re- @ 
wards to enterprising serv ; | are not elfective replace Con- voltage cage 
icemen or dealers on ] denser C ) 2. Connect conde I ; (047 
part time or full time basis 
*The Electronic Pre- |) a 17T153 SERIES 
viewer is a patented & . Vertical roll. 


device which makes coin : When the vertical hold control 


operation really pay off in needs to be reset during the initial 
a big way. Boosts revenue 


by “sampling” by giv ; warm-up period and is operated 
programs to prospective eas ae 
customers Works like R206 50 pti. vent weer Vertical sync instability 
magic in enticing sales — veut — This may be caused by reflected 
Get details now. r OUTPUT TRANS signals which reach the receiver 
TRANSVISION, INC. out-of-phase with the direct sig- 
NEW ROCHELLE, N. Y. . nal from the T\ tation. The 
e———= MAIL THIS COUPON TODAY == =a following changes are recom- 
5 TRANSVISION. INC, NEW ROCHELLE, N.Y. Dept. aw LINEARITY mended in the sync separator 
8 [) Rush full details on COIN OPERATED TV. ‘ emma stage to increase the vertical 


ss at the extreme clockwise position sync stability. See diagram. These 

a" —— - = - - . . 

aad of its rotation, it indicates that changes will make the receiver 
ron. — - — — 

e a condenser C (see diagram) has slightly more sensitive to noise 

‘ — — 


9S OOweeeaaneeoneaonen® changed value with time and tem- on weak signals 


uid.) from pin 2 of (6SN7 
horizontal sweep oscillator) to 
ground, inste from the 
wearby termin board to 
ground 
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Change resistor Ry (220,000 
ohms) tol meg. % w., *10%. QERLAUL Te Tate fies 2 


Change resistor Ri« (8.2 meg.) with the 


eens FINEST TV CHASSIS 
EVER DESIGNED 


TRANSVision 
i 6 3 ace 


with High-Fidelity Sound 
JFD Lightning Arrester ATIO3 : Change resistor R (680,000 
protects UHF and VHF signals ohms) to 22.000 ohms. \%, w.. Mfr. licensed under RCA patents 
For use with UHF or VHF tubular © 10% 
twin lead, the AT103 is the perfect 4. Change condenser C (.022 
tie-in for every antenna sale. And ufd.) to .056 zfd., 400 \ 
the exclusive JFD strain-relief lips Add a 100-uufd 


condenser from 
that prevent contact washers f1 pin 4 of V (6SN7 sync sepa- 
ripping the twin lead apart 


you yet another sales-making ! rator) to ground 

ture. Write for bulletin #139 

AT103 $2.25, list. ALL SETS 

*Complete with stainless stee! strap and aluminum ground wire Erratic station tuning. 

JFD Manufacturing Co., inc., Brooklyn 4, W. Y When TV station tuning varies, 
World's largest manufacturer of television antennas and accessories depending on the direction of ap- 
eae ogee’ Cg THY 4 : proach of the channel selector: 

: aa: switch, it indicates that there is 
variation in inductance during the 


switch operation. This may be Embodies the latest 


i es oe the result of loose wafer switch oe one re $ 
PJFDS ® contacts which cause the com a ae 
~ pression and expansion of the ® Super Fringe Area 


coils mounted on the switch when Circuit 
tuning. The loose contacts may © Redesigned for Peak 


double purpose for double sales! 


net 


New Standard result from excessive heat ip wey Mervermancs : , 
Guaranteed Brands plied © Hi-Fidelity Push-Pull CRT EXTRA 


y lp , 7: 
during solderin; meltin Audio (40-13,000 

the wax on the wafer and loosen Cycles) 
ing the switch terminals on which © 12” Hi-Fidelity Speaker 
the inductances are mounted i few of 

1 i ve ‘aim t er great features of t} DeLuxe 
When repairing rf. units, care Cha 31 tubes (28 tube - 
should be exercised not to over , CRI rke rt 


P the g at switc w Sprague “Black Beauty” Molded ¢ 
heat the oscillator itch + ee Allen Bradley 
as this will cause the damags RESISTORS Handles up to 24” 4 
scribed tube haa ' \ 


a 


ma 


tt rs 


003 /vRisSO 


tt tk te 
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- 
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ease f servicing Carries standard RMA 
Repair by replacing the wafer. Guarantee t 


t 


choice of those who want 


PRICES FOR 
YOuR 
SURPLUS ! 


~ 
e~4ee wre 


ALL SETS CABINETS 
High-voltage arc at picture tube. eeantls 
This condition may occur in hu ; 

mid weather when there is a col { YEAR GUARANTEE ON CRTs 
lection of dust and moisture —_ sae CRI net $22.25 
around the bell of metal cone 2 , CRT net $31.95 
picture tubes. The following pro a. ms CBE net $06.96 
cedure will eliminate this trou Order direct from factory 

ble TRANSVISION INC., New Rochelle, N. Y. 


2 ) , tire coating o 
l emove the entire coating on FREE: Ba ie at Geen 
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Porn 
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Cungavenw’ 
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304TL 
307A /RK7S 
OA 


the glass bell using methanol Note Or send 50 


or acetone MONEY-BACK 
Wash the glass bell thoroughly GUARANTEE: Ask for 
with a good detergent ony vevat: Buy anc FREE 
Dry the glass bell thoroughly xe Chas or , : ” 

: hee ou wi ou m Circuit and 
Apply a good coating of John ee ae —oralar 
SONS “Car-Plate.’ Allow to 


Data 
dry, then wipe off the whites 
residue, 


~oNav/waee COO 


Vacuum 
Capacitors 
50-15 $5.95 
50-32 12.50 
i 32 10.00 
100-20 .14.50 


Ra RUN ENRENUNE SH BNNEERZ ORK 


Neo ouuKKwaed 


TRANSVISION, INC. 
DEPT. RN-630 NEW ROCHELLE, N. Y. 
“comple Kecewving Tubes. Tressenas st ommee| ALL SETS USING 17CP4, 17QP4, & 21AP4 ) Send me 630 Circuit and Technical Date 
yO ig EO PICTURE TUBES . ) BSs wae’ a ae 
nians add sales tax. Add postage to order Poor focus. C.0.D. Ship chasses CRTs 
Enclosed find $ in full 


ept your 10 Day Trial terms 


Poor focus in these sets may be 
ELECTRONICS due to magnetization of parts of 
Dept. 8-23 the picture tube electron gun. To 
7552 Melrose Ave wd. 5 
Los Angeles 46, demagnetize these tubes, connect 
SALES CO. California 


an electromagnetic focus coil to 
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117 volts a.c. and pass the coil 
PE-101C DYNAMOTOR RECEIVER AND TRANSMITTER slowly over the neck of the pic- 
RECEIVER BC-229 429—TRF R it re > Das » elec y 
6 or 12 Volt Plug-in Coils to cover Freq. Range 201 to 398. 2500 ture tube past the electron gun, 
—4700, 4150—7700 KC. With 6 Tubes: 1 /37—i /38— and then slowly withdraw it. If 
(Reprints of original CQ 3/39. Power Supply required, 6 or {2 Volt & 256 : = 
conversion articles — Oct. Volts. Size: 16°x8"x7". such a coil is not available, any 


and Dec., 1952 issues, furn- . 
ished.) Schematic included $8. electromagnetic coil capable of 
@ This is the Oynamotor TRANSMITTER BC-230—Voice modulated Trans. with P oo i * a : 
the Hams have been talking 5 Plug-in Coils to cover Freq. Range 2500 to 7700 withstan ing 117 volts a.« may 
about! Easily adapted to KC. With 4 Tubes: 2/10y—2/45 & RF Meter 0-1.5 be used 3 
supply 625 V. @ 150 MA ‘ Amps. Power Supply required, 6 or 12 Volt & 350 : : 
12 Volts—or 300 V. 90 MA. . Volts. 


J Size 13° "8"x7". 
6 Volts. (illustration shows modified.) NEW: $4.05 Schematic ate ‘ $8. 95 


TELEPHONE WIRE SPECIAL BUY—BOTH RECEIVER AND TRANS. UNUSUAL TV TROUBLE 
— 


3 Conductor, copper & steel, 525 ft. MITTE 
By RICHARD BLITZER 
ANTENNA EQUIPMENT BLOWERS—115 VAC 60 CYCLE ilies Meenstanen 


| MAST BASES—INSULATED: SINGLE TYPE: (illustrated at 


left) 100 CFM. 2',” intak ; wos . 
MP-132 BASE—Iilustrated at teft—i” outst. Complete size: 5” x é HE television technician can usually 
aw | oot ope ye  - ccaeee Order No. 10939 $8 determine, by observing sound, pic- 
2 “4 . . . . . 
Price $3.95 at = wee: pay RA ture, and raster, just what circuit is to 
MP-S-33 BASE—Insutated type with heavy plete Size: 8” x 6”. Order No blame for faulty receiver operation. 
coll spring and 5” dia. insulator. Re- 1C880 $13.9 However, every now and then a difficulty 
quires 2” hole for mounting. Weight: COMPACT TYPE: 108 CFM. Mo- ost hi " bins it " =f om lia, 
9 tbs $5.95 hk Weeks anne ane, arises which results in very peculiar 
MAST SECTIONS FOR ABOVE BASES ane i 4 intake: 33% ng Oe. Com- symptoms being exhibited in seemingly 
Tubular steel, copper coated, painted, = os etietes 7 & s14 5 independent circuits. Here is one that 
7 ft. section screw-in type. MS-53 can be c 2 ite ne . 
weed te make any feneth with i8.52-81.88-49 for FLANGE TYPE: 140 CFM. 3% intake 2%” Dis the writer encountered rec ently. 
taper. Any section ‘sss ihe Each Comaicts size: 72" Wx 744" Hx 6%" D Order No. | | The symptom: Sound perfectly nor- 
arger Diameter on: . 25 y | io » se 
FLANGE TWIN: 275 CFM, 44 ” intake: 3"%4” x 3 — mal, picture present _but out of syne 
DYNAMOTORS Complete size 1194" Wk Bi" Hx 8-1/16 0. Or- horizontally and vertically. This par- 
DYNAMOTOR and BLOWER. 9 Volts DC Input; out- or We. soe ticular set was a Crosley Model 9-407, 
put 450 Volts 60 MA. 4 . At 6 Volts in Rigps TE : ° - . 
put; output 260 Volts 65 MA. 3000 RPM. $4.95 POWER SUPPLIES but the circuit, as shown in Fig. 1, is 
ice on 

weer ta - VIBRATOR TYPE—6 Volt DC input: output 230 Volt common to many other sets. “ ; 

, ° DC 50 MA.—not filtered—w/tube. ideal for Command All suspected tubes associated with 

DM-24 95 ' 

OM.330 o5 ae qperaten & comer te Mitered Internally the syne section were replaced without 
toy > ; a A 95 - 7 : success. An oscilloscope showed good 
12 of 24 V.DC. , . USA/0515 “5 | BATTERY SWITCHING UNIT and poms aque sae _ el the video 

10 Y. CLE PRIMARIES amplifier, as indicated on the schematic 
5 ve OFabAnteaee ¥. .. ‘eran FRAME—6” x METE Rises to switen toad trom one battery to diagram, and also at the cathode of the 
pi bs ’ ‘ $7.95 another—or 6 to 12 Volts. Contains Weston 2” Meter y . 


25 24 V. | Amp. 1 Os —0-15 Volt DC Seale for reading battery voltage. 20 d.c. restorer tube (D.C.R. on the dia- 

150 24 V. 6.5 Amp. , Amp DPOT Switch and Indicator, Case size: 4” x gram). No syne pulses were observed 

24—or 30 Volt 8 Amp 9 644" x 2%" NEW: $2.95 at the plate of the D.C.R. tube. An 

Address Dept. RN © Minimum Order $5.00 © Prices F.0.B., Lima, O. © 25% Deposit on C.0.D. Orders ohmmeter indicated that R, was normal 
and C, not shorted. 

132 SOUTH MAIN ST A d.c. voltmeter showed that the cath- 

FAIR RADIO SALES LIMA, OHIO | ode of the dc. restorer tube was ~ 50 

volts. Condensers C, and C. were 

checked on the ohmmeter but exhibited 


no symptoms of shorts or leakages. As 
'WANTED 1] an additional check, the voltage on the 
| eathode of the d.c. restorer tube was 
ae “ & measured while C. and C, were dise 


discon- 


F nected. The cathode still had + 50 volts 
In order to supply government and indus- om i. 
trial requirements, we eS Eeye top dollar The only source of the positive voltage 
for all types of radio and electronic surplus. to the d.c. restorer cathode was the grid 
We specialize in test equipment and com- of the picture tube. With the CRT’s 
plete radios, such as: base plug disconnected, the ohmmeter 
enter 0a e APA, APN, APQ, APR, APS, APT, read 500,000 ohms between base pins 2 
ARB, ARC, ARN, ART, ATC, BC, | and 11, the grid and cathode. 
DY, |, 1, LM, MG, PE, PU, SCR, This leakage between the grid and 
The Original Designed TCS, TN, TS, and many others. cathode of the picture tube allowed the 
WE ESPECIALLY NEED: APAIO, APN9, positive d.c. voltage of the brightness 
by Premax for APR4, APS4, ARC!I. ARC3. ARTI3. ATC. control to reach the d.c. restorer cath- 
BC22!, BC342, BC348, BCéI!, BC72I, ode. The d.c. restorer stage was thus 


DY12, DY17, 1100, LM10 to LMI8, MGI49F, biased with a positive cathode and could 
2 | MGI49H, PUI4, R5/ARN7, R5A/ARN7, not conduct. As a result, no syne pulses 
f SCR718C, TCS, TNI6, TNI7, TNI8, TNI9 were permitted to leave the d.c. restorer 


TN54, TS3, TSI3/AP, TS33, TS35, TS45 stage and reach the horizontal and ver- 
The Antenna that gives bet- TS75, TS76, TS102, TS147/UP, TS148/UP, tieal circuits. 
TS173, T5174, TS175, TS250, TS25!. T5323. Replacing the picture tube cured the 
(ICT, IF, 1G, 5CT, 5DG, SF, 5G, 6DG, trouble completely. 3) 
abling you to cover greater 6G 115V. 60 c.p.s. Selsyns}, and all types 
distances of Hewlett Packard, General Radio Co. Fig. 1. Partial schematic of Crosley 9-407. 
: " Measurements Corp., Boonton Radio, Fer- 
Available for 10 to 75 meters, | ris, Leeds & Northrup, and other test 
; ‘ : : equipment. 
with special coils for CAP | Please state accurate description, con 
: “tet? Defense dition, and your lowest price. Explain 
Airport, Civil Defense and modifications, if any. We pay freight 
Marine. charges 


‘ ; PURCHASING AGENTS, ENGINEERS, EXPORT. 
Send today for Bulletin and ERS, INDUSTRIAL BUYERS, DEALERS. AND IN 


‘ DIVIDUALS, Please send us your requirements 
prices of Premax Mobile An- 


New Catalog Now Available 


ter signal and reception, en- 
& 


BRIGHTNESS 
CONTROL 


tennas and Mountings. 


Tarbes iat] |PHOTOCON SALES 


DIVISION CHISHOLM-RYDER CO., INC 417 WN. Foothill Bivd. SYcamore 2-4131 
Pasadena 8, California RYan 1-6751 
5304 HIGHLAND AVE., NIAGARA FALLS, N. 
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10-Meter Mobile for CD 


(Continued from page 53) 


case pin 8 of the power plug can be 
grounded The metering jack, J 
which is insulated from the chassis in 
this transmitter might not have to 
be insulated with some other power- 
supply arrangement. 


The shape and size of the chassis 


base are determined mainly by the 
size of the larger components and the 
available space in } Cal The chas- 
Sis shown measures 4” x 7's” x 1% 
and was home-made from a piece of 
scrap aluminum. No dust cover was 
made because the unit was mounted 
at the back of the glove compartment. 

The initial adjustments and tests 
are made with an a.c.-operated, 150 
volt powell supply ‘onnect the trans- 
mitter power plug to the power sup- 
ply as follows: pins 1 and 8 to ground 
pin 2 to 6.3 volts (with the other side 
of the 6.3-volt output grounded), and 
pin 3 “B-plus Wedge the relay 
conta shut with toothpicks (as they 


will not close on a.c.) and turn on 
the power. Connect a \ m. in series 
with an r.f. choke to the ; the 
6V6GT doubler-final and tune the os- 
cillator trimmer, C,, for a maximum 
indication, which should be about 15 


volts Then, for maximum dependa- / 
bility, shift C, slightly toward the / a a 
high-freque ney side ol resonance Gl 4 NA TIONAL NC-88 
Next, plug % na. meter into J; 
and adjust C a minimum indica- 


tion which approximate! WORLD-BEATING RECEIVER AT A WORLD-BEATING PRICE! 


ma (Full F deflection on 
meter is . } with shunt R, in 


place.) A 150-ma. pilot lamp is next For shortwave listeners and stage, 5] two LF. stages, @ 2 high- 
connected the antenna jack and C amateurs, here's a receiver that tops fidelity audio stages with phono input 
adjusted maximum _ brilliance them all for value! Compare these and 2-position tone control, (7) built- 
Change the setting of C, slightly to features: 0 Calibrated bandspread in speaker, 8] antenna trimmer, ° 
compensate for any changes in re for 80, 40, 20,15 and 10 meter bands separate high frequency oscillator 
flected impedance (large 6" indirectly-lighted lucite - Sensitivity control. ®@ series 

The TVI trap is adiusted by tuning scales), 2) Advanced A.C. superhet alve noise limiter, ® delayed 


a nearl rV set to a channel most circuit uses 8 high gain miniature AVG, ® headphone jack, 
susceptil to interference, usually tubes plus rectifier, @ covers 540 kes. standby-receive switch... 
and adjusting C, for mini- to 40 mes. in 4 bands, 4) tuned R.F And all this jor only $119.95 


mum interference This adjustment 
is critical and should be made 


ee a ° 
fully If a bottom plate is used it {ov Tadd COW (Cevomonts Ma tf; qf 
should be in place and the adjustment } : (a4 10222. 


made through a small hole drilled — 


in it National Company, Inc., Malden, Mass. © 
After installation in the car it will 


be necessary to touch up the adjust- 

. SAVE SS—HOT SUMMER BUYS—SAVE S$ ’ 1 
ments of C, and C, with the aid of a ph nt le gine Best TV Buy You've Ever Seen! 
field-strength meter | 20-40 METER : PLANE ANTENNAS ARE 

PRACTICAL LIGHTWEIGHT MmOLYS TRULY LIFE SIZE PICTURE + AUTOMATIC BEAM 
Noise limiters are essential in mo- Dewum STEEL COPPER PLATED with baked [SUPPRESSOR + FLAT VIEWING SCREEN + FULL 
ik Pp ceeo on tation Sate? tapered sections, standard 3 TFOCUS «¢ BUILT-IN ANTENNA + HIGH-FIDELITY 
bile communications and Figs. 2B and Pive 16-4 . a . SOUND SYSTEM + AUTOMATIC GAIN CONTROL 
wie , is a ‘ se hs * NEW IMPROVED PROTELGRAM (ADVANCED 
2C show the “before” and “after” cir- 32-Foot VERTICAL WHIP SCHMIDT) BIG-PICTURE SYSTEM DEVELOPED BY 
‘ —- “al sad 1 detector FOR MOBILEERS PHILIPS, WORLD FAMOUS ELECTRONICS LEADER 
cuits of a ypica seconad detector LIGHTWEIGHT SECTIONAL WHIPS, « te t * 23 TUBES PLUS 1 GERMANIUM DIODE + 
Poe ee A F- STANDARD TOP QUALITY COMPONENTS, INCLUD 
at CENTER LOADING COILS FOR ALL TYPES ING “STANDARD COIL" TUNER «+ FULL SIZE CON 
limiter has been added. The clipping BRAND NEW DYNAMOTORS SOLE—-40',” HIGH, 25” WIDE, 21” DEEP + 

6 VOLT i SHIPPING WT: 124 LBS 

level is automatically adjusted by the 


a.v.c. voltage to the strength of the i224 vour t GUARANTEED BRAND NEW! 


th Rg vy. ¢ i SHIPPED IN ORIGINAL 
incoming sign In this installation $2 VOLT inpuy ViGRATORPAC ' 
the s.p.s.t. limiter switch was mounted ‘ 


Channel 


circuit to which a shunt type noise 


FACTORY SEALED CONTAINER, 
Our Price, Onty Complete 
Pric 


VOLT INPUT Origit List ‘ 


on the bottom of the receiver case by PE 101-C DYNAMOTORS, : me LINK & BOSCH MOBILE POLICE RECEIVERS, 5 
‘ ‘ ‘ ‘ he * ed t . : 1 
a bracket. If it is necessary to extend W 


oIlrTo ! 
the switch beyond the receiver be DITTO. CONVERTED. + 
. COMPACT 50 AMPERE CONTACTORS 


: IDEA I MA & MARIN! 
M ake ue 


. ‘ od 
“ PM spb $12.95 


sure to use shielded leads ' — ———— 
oo ee ee oltindin’ wai ELECTRONIC SPECIALTY SUPPLY CO. 
— 6h pain ages ye a 58 Walker Street, New York 13, New York 
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HARVEY 


The House 
of Audio 


THE ORIGINAL WILLIAMSON 
HR-15 AMPLIFIER KIT 


The famous, original Williamson HR-15... sti'l 
acclaimed the leader in kit form, with the 
original Partridge output Transformer. Assemble 
this kit, and in 3 hours or less, enjoy the finest 
sound you ever heard. Operates from a tuner, 
phono-preamp, crystal pick-up, or other signal 
source. Absolute gain is 70.8 db with 20 db cf 
feedback. Frequency response: + .5 db, from 10 
to 100,000 cps. Output impedances to match all 
speakers from 1.7 to 109 ohms. Kit is complete 
with 5 tubes (1-5V4, 2-6SN7, and 2-5881 (or 807 
if requested), 2-Punched Chassis, 2-Resistor 
Mounting Strips, Sockets, Partridge WWFB Out- 
put Transformer, Assembly Instructions, and All 
Other Necessary Parts for Amplifier and Power 
Supply $76.50 
WR-15 as above, but with Partridge CFB Output 
Transformers (hermetically sealed) $90.00 
PARTRIDGE OUTPUT TRANSFORMERS ovoilable 
separately. WWEB $26.00 cre $40.00 


NOTE: HR-15 and Kits may be had with British 
KT-66 Output tubes for $3.00 additional 


~g 


PARTRIDGE 
oon auton 


Famous in England for 
their use in the original 
design of the Williamson 
Amplifier, Partridge Out 
put Transformers are now 
mode avoiloble in this country in four different 
primary impedances for other amplifier applica 
tions. These transformers are built to the very 
highest standards and are intended for equipment 
reproducing the full audio bands with the lowest 
possible distortion. Al! Model CFB transformers 
are hermetically sealed and wil! withstand climatic 
extremes. Power rating is 60 watts from 30 to 
30,000 cps with less than 
negative feedback 
Secondary windings furnish outputs to match 
the following loads 95 sf 8.5. 15.2. ete to 
60 ohms. Dimensions 5” high 


Weight, 10 Ibs rae $40.00 


Spucify Primary Impedence desired: 
4000, 5000, 10,000 or 12,000 ohms 


ELDI 
TR-75-TV 


TRANSMITTER KIT 


This is an ideal unit for the 


distortion without 


novice. Very simple to as 

semble. New, revised circuit 

to aid in the elimination of TV!. Uses 616 oscil 

lator — 807 amplifier combination Pl network 

ovtput. Husky power supply delivers 600 volts to 

the 807. Complete including a punched chas 
sis and shielded cabinet 

$64.95 

$49.95 

59.95 


Visit the Harvey AUDIOtorium 


See, hear, and compare sound equipment from 
the largest selection available anywhere 


Unbelievably low priced at 
MD.40 modulater kit for above 
MO0.40P as above but with power supply 


NOTE: Prices Net, F.0.B., N.Y.C. 
Subject to change without notice. 


r 
YHarvey 


RADIO COMPANY, INC 


W. 43rd $t NY 36. NY U7 5 


work, as evidenced from Fig. 2. An 
octal socket and three-prong Jones 
socket (S-303-AB) to match the con- 
nector on the converter are all that 
is needed for the power supply. There 
will be no difficulty involved in mount- 
ing the 1N34 diode and the 47,000- 
ohm and 180,000-ohm resistors for the 


noise limiter circuit in 

Experience with this station has 
shown that an efficient mobile setup 
is possible with only a “glove-compart- 
mentfull”, instead of a “trunkfull”, 
of equipment. Try it, and see for 
yourself. 


most sets. 


—W- 


TRANSISTOR RECEIVER 


By M. E. QUISENBERRY 


Instrument Research Division 
National Advisory Committee on Aeronautics, Langley Laboratories 


An interesting toy for the youngsters that will fascinate 


adults as well—a wristwatch "Dick Tracy"—type radio set. 


N ORDER to provide my 
daughter and her friends 
small, sturdy, “Dick Tracy” type re 
ceiver, the unit described herewith 
was designed and constructed As is 
usually the case with such projects 
“for the kids,’ the neighborhood fath- 
ers are monopolizing it 
pletely 

This subminiature receiver is molded 
in a block of clear which is 
only about half as high as a cigarette 
lighter. Two standard miniature Ruy 
O-Vac penlight flashlight batteries fit 
into the clip on top and the earset lead 
and short antenna wire come out of 
the side 

Tuning by means of the knob 
soldered to the adjusting screw of a 
standard padder condenser. It is turned 
off by inserting a small piece of plastic 
under one of the battery clips 

By clipping the antenna wire to any 
convenient “aerial” normally found 
around the home (radiator, metal 
frame of a floor lamp, clothesline, etc.) 
normal phone volume and adequate 
selectivity on 


young 
with 


pretty com 


plastic 


stations are ob- 
tained To volume on. the 
more powerful local stations, the re- 


local 


reduce 


ceiver is tuned off-frequency slightly 

The antenna feeds directly into a 
high “Q 
which has the mounting base cut off 
and the slug cut down to work into 
the small space. The brass 


Vari-Loopstick antenna coil 


screw to 


Circuit diagram of transistor receiver. 


R, 100,000 ohm, — 

R Approx. 22,000 ohm, \, 2 

« 100-325 puufd. mica padder cond 

c 25 pid., 200 v. cond. (see text) 

5 See text 

L, Modified “Vari-Loopstick” (see text) 
1—1N34 crystal diode (“Detector”) 
1—Junction transistor (Raytheon CK-722) 
2—Mimature pentight cells (Ray-O-Vac 2716) 
1—2000 ohm carphone 


idjust the 
brought out the side below the tuning 
condenser as a range adjustment. The 
padder tuning 
tunes this coil. The tuning condense) 
will tune the receiver fron 1500 ke 


inductance of e coil is 


condense! parallel 


down to about 750 ke lo tune below 
this point, turn the range 
screw in tour or five turns 


idjustment 

A pickup 
loop of from 30 to: turns is wound 
on the Loopstick form as near to the 
coil as Poss ble and is fed into a 1N34 
Over-coupling will 
lower the é of the tuned Loopstic! 


“ 


crystal detector 


circuit Too loose coupling will re- 
duce sensitivity 

The signal from the detector circuit 
is capacity-coupled to the junction 
audio amplifier through a 
small .25 efd. condenser If space is 
available the value of the .25 ufd. con- 
denser should be increased to 2 u#fd. or 
more. The junction transistor is con- 
nected as a grounded-emitter 
giving a relatively high input im 
pedance. The value of R, is chosen to 
give about 1 ma. in the collector ci 
cuit 

The entire unit } 
the cardboard box i: \ I 


transistol 


circuit 


fitted into 
ordinary 
22” cartridges are 
i Paraples 
chemical supply houses. The receive 
can then be equipped with a s ind 
worn as a wrist-watch 


~ 


packed Ol molded 
plastic, obtainable from 


The plastic-encased miniature radio set. 
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Radar Protects Fleet 


(Continued from page 35) 


consistent operation over the 
mum range under the most 
conditions. Operation is on an approx- 
imate frequency of 3000 mc. The an- 
tenna is fed by a wave guide which 
may be seen in the photographs. This 
wave guide is fitted with a rotating 
joint at the antenna end 

Operation of the equipment requires 
relatively little training which makes 
it applicable for widespread use. Com- 
plexity in equipment for use by un- 
skilled personnel would defeat its pur- 


pose 


maxi- 
adverse 


A great many other electronic navi- 
vation safeguards are provided on a 
well-equipped boat such as this one 
In this particular boat a 100-watt 
radiotelephone is provided for com- 
munication with other boats of the 
fleet, the Coast Guard, and shore sta- 
tions. This equipment may be seen to 
the left of the radar unit in the photo- 
graphs, with the transmitter on the 
bottom, and the receiver mounted on 
top 

The equipment is a_ Fisherfone 
Captain” manufactured by the Fisher 
Research Laboratories of Palo Alto 
California. The transmitter may be 
preset to any of five channels, with 
instant channel selection by means of 
a switch. A pilot light indicates which 
channel is in use 

The receiver may be preset to ten 
crystal-controlled channels or may be 
manually tuned for general coverage 
of the marine band. Push-to-talk op- 
eration is provided so that this equip- 
ment is almost as simple 
ordinary telephone. A restricted radio- 
telephone permit, which may be ob- 
tained by passing a very 


to use as an 


simple non- 
technical examination, is all that is 
required of the operator of this equip- 
ment 

A switch on the 
either the built-in speaker or the re- 
ceiver portion of the handset. In this 
manner conversations may be kept 
semi-private if desired 

A reserve 
diotelephone transmitter-receiver, not 
shown In the 
vided for 
main equipment fails. This equipment 
is manufactured by the National Com 
pany of Malden, Massachusetts 

lo the right. of the radar unit, and 
partially concealed by it, is a direc- 
tion-finde1 inufactured by 
RCA. This receiver, in conjunction 
with the loop antenna mounted on top 
of the wheelhouse, may be used to 
take bearings from radio stations and 
by triangulation, the exact position of 
the boat may be plotted 

The large case mounted above this 
direction-finder, with the handwheel 
projecting below, is another direction- 
finder manufactured by Bludavorth 
As this unit is capable of tuning only 
to radio beacon stations, it is seldom 
used. It was installed by the U. S 


receive! selects 


20-watt, four-channel ra- 


» photographs, is also pro- 
emergency use in case the 


receiver m 
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SPECIAL BUYS! 


WHILE THEY LAST 
300 ft. of 15 ohm coaxial cable. .. 
Attenuator—one cavity type 


BROADCAST BAND & AERO 
ideal for Use in Boots, ote. 


sae 50 
$69 50 


; $69 50 


SCR-274N COMMAND 
and ARC-5 EQUIPMENT 


exc. vseo 
as wer 
's tubes 
$1.95 
4.95 


WANTED! 
All TS, APR. APS, ARC, ARN, ART, SCR, R89 
and BC equipment write today 
Quote lowest prices m your first letter 

RT (34 APS 13 Transceiver os a ta sa 

' ia 41 Me ‘ ‘ ‘ r 1 
13 4.95 
ed 14.95 


ae 

HAND SETS — 

TS9, « t nd n ) 

TSI3, «x i ; 

TS Type , 
ec4s7 yuanenrvees 


8C458 TRANSMITTER 
BC455 RECEIVER 


ON $4.95 
All $10.95 


“MONTHLY SPECIAL" 7 
TRANSCEIVER—140-144 mec, 2 meter, ; 
used, excetient condition, tess dynamotor, 

only $17.95 


less tubes 


Shipments F.0.8. warehouse 20%» 
add regular sates tax to remittance 


Deposit on 


ues and HEADSETS 
#S-33 Low Impedance Headset 


“Ss 33 Headset 


i pe 
cw soso ™ a Impedance 
wit? headt 

=e? leathers used 
HS-18 Headset 

“S-38 


4S-30,. *« ature headset 


WOBULATOR 
BUILD TV-FM-AM SWEEP GENERATOR 


You ‘ ld Ver ! Sweep Frequency Generator’ 


SYHAMGTORS 


er a 
et ch 
a 100 MA 
' 
BRAND NEW ee “CQ” Aug. teeue 


Surprise Package! 


SURPRISE PACKAGE 1 l a « ried nod 
- $1.95 


; A real 


MISCELLANEOUS: EQUIPMENT 

4: ee, ‘ . ex ae hg BC 347 each used O6c 
RI ARR 
Rad & Tel 

! 


RT? APNL TRANSCEIVER UNIT 
if 


SELSYN TRANSMITTER 


Tr Assembiy for matet 


! ! 
CY S068 $19.95 


m.-42 1 M v » ree' and 
, use S$ 2.95 


8Cc-433 
oo 4 ' 
tubes 39.95 
es t 24 95 
605 


order $5.00 ttlimor residents 
Griese subject to change without notice 


Dept. N, 1712-14 $. Michigan Ave, Chicago 16, III. 


TRAIN FOR A SUPERVISORY POSITION IN 
ELECTRONICS 
sh 2 e 


ana 
Institute a 
nior engineers f 


and tf } 
Other eng } j t 
by, evening. 45th year Write for estelen 
FRANKLIN TECHNICAL INSTITUTE 
Berkeley Street Boston 16, Mass. 


PHONE: HArrison 7-9374 


The Standard Records tor 
« MUSICAL DEMONSTRATIONS 
« ENGINEERING TESTS 


Send for complete cotolog 


COOK LABORATORIES 
ROUTE 2 STAMFORD, CONN. 


BARGAIN 
HUNTING 7 


RADIO 


SERVICEMEN! 
Write for SENSATIONAL CATALOG 


HENSHAW RADIO SUPPLY 


3619 TROOST KANSAS CITY, MO 


PE R bE o a co A i ¢ t Army during World War II when they 
. leased the boat 


The loop antenna of the Bludwort/ 
direction-finder is also used with the 
RCA direction-finder, avoiding dupli- 
cation of antennas. The antenna is 
rotated by means of the handwheel 
projecting below the Bludworth unit 
To LAST | Bearings of the received stations are 
|indicated directly on the dial of the 
A LIFETIME! | Bludworth direction-finder 
© Additional electronic equipment in- 
UNIVERSITY COBREFLEX-2 | cludes two fathometers to indicate 
WIDE-ANGLE TRUMPET | depth of water. Both units are manu- 


factured by Submarine Signal Com- 
Lifetime Performance has been built-into each | puny. One unit has a calibrated range 
Cobreflex-2. Nothing yet produced compares in of 400 feet while the other 
construction and design efficiency. Once installed, range of 1000 fathoms 
the Cobreflex-2 can be forgotten. The Cobreflex-2 
is Breokdown-Proof ... truly performance guaran- 
anteed to last a lifetime. 


is a 


Fathometers operate on a principle 
similar to radar, with a supersonic 
signal being transmitted in id of 

Compared! Tested! Proven Superior! (the microwave signal. This signal is 
Wis: go eg, sent out by a special transduce 
Write for \ sc uh mounted under the boat. When this 
technical ty supersonic wave strikes an object, it 
literature ‘ . tc ; is reflected and picked up by a special 
underwater microphone. The received 
signal is amplified and fed to an indi- 
cator. The indicator shows the elapsed 
time between the transmitted and re- 
ceived signal, and is calibrated di- 
rectly in feet or fathoms 

In harbor navigation the 400-foot 

unit is particularly useful to indicate 


Mode! 130 Oriver Unit Model $4 #F Driver Unlt Model MA 75 Driver Unit 

ah Bom Cont. Conan: 95 Wetm Cont. Power, 25 Watts . 10,000 10,000 submerged reefs or other obstacles. 
Watts over 250 CPST Rerpon 0 , ® 90.6000 CPS <e 230/50 on 2 . 

. lexspome 90.10.0000 CPS erponve oc ~ I ‘o1 deep-sea navigation the 1000- 


Perper 250.15,000 CPS Impedencet 16 Ohms impedence: 16 Obme - - 
lnebden hen ewer Tops + Togs (70 
ae See *30/20/10/5/2 5 Wette By fathom unit is used. 
The 400-foot unit has another appli- 


UNIVERSITY LOUDSPEAKERS @ INC, 0 SC ENSIC VEN VHITE PLAINS. N.Y, | Cation in that it can be used to give 
— an indication of large schools of fish 
RADIO & TY RECEIVING Fc | MERIT POWER TRANSFORMERS Large schools of fish will show on the 


11S Volt 60 cycle Primary 
120V/50MA/6.3V-1.5 AMP (P-3045)§.....-.-- indicator dial as a false bottom. By 
150V/25MA/6.3V-.5 AMP (P-3046)§ : skillful 


jindsor TYRES 


TESTED and TO MERIT your (P-2949) 3.53 it is frequently possible to locate good 


3 
confidence to 4.53 : . 

520VCT/70MA/SV-2 AMP/6.3V-3 AMP(P-3051)§ fishing ground 
GUARANTEED insure your sat- 7O0VCT-9OMA/SV-3 AMP/2.5VCT-12.5 AMP . uns 


isfaction—every (P-2961)§ «++ 5.88 The art of deep-sea fishing is as old 
tor PEA tube we ship has esover raoMA 5V-2 AMP/6.3VCT-2 AMP } , : 


480VCT/50MA,6.3V-2.5 AMP (P-3047)§ interpretation of the readings 


480VCT/40MA/5V-2 AMP/6.3VCT-2 AMP 


see Seles : (P-295 OS 6: Aub/eavetas Aue 3.67 as man himself, but adoption of elec- 
PERFORMANCE radio or set 7s 2082)$ _ 4.70 tronic techniques has done much to 

; - - Tee a asew- } AMP/6.3VCT-4.7 AMP 5.44 raise this from a catch-as-catch-can 
TONGS 1 aay 5V-3 AMP/6.3VCT-5 AMP . 788 status to one of science Furthe 
dividual eartam.am ae 800VCT/200MA/5V-3 AMP/6.3VCT-5 AMP nas velopments in this fieid will undoubt- 
WINDSOR Tube carries essver, a taMA 5V-3 AMP/2.5V-10 AMP edly do much to reduce the element of 
RTMA GUARANTEE! S-3VCT-3 AMP/63. or SV- 3 AMP 80 vour “ chance. In addition. the safety of those 
Type Price | Type Price | Type Price 700VCT/225MA/5V-3 AuP/e 3V-10 AMP/ who man these fleets has been greatly 
a" $0.63 | 6BHG = $0.57 | 12AT6 $0.48 72501 20SMA/SV.6 AMP/12.6VCT-S AMP/ increased by the electronic develop- 
mo peaaeet war, O | | caigriateat means anvinay:” (0 | | ments of the past few years 
14 ‘ 6C4 12AV7 79 S0OVCT/s00M.A/SV-3 AMP/5V- SAMP/i2 6VCT- ane : 
1u4 . 6CB6 12AX7 61 1750V/2MA/2.5V-2 AMP/6.3V-9 AMP/6.3 or 
10S : 6066 12BA6 «AS He v2 v2 AMP ye 3V-3 AMP/6.3 oF 
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the high-side of an audio oscillator 
adjusted to 15,750 cps. In this way 
the audio oscillator with the 
second harmonic provided by the 
31,500 cycle master oscillator and a 
zero beat may be obtained from the 
use of the germanium diode. Listen- 
ing to the phones, the operator varies 
the 31,500 “Adjust” control 
(screwdriver-adjust chassis control) 
in the grid circuit of the mastet 
lator for zero beat. Although a 
ber of tones may be heard, 
upon how far out of range the 15,750 
cycle “Adjust” control in the <2 circuit 
happens to be, variation of the master 
oscillator control allows the operator 
to distinguish the 
beat from the others. After this zero 
beat is obtained, the 15,750 cycle “Ad- 
just” control is varied for zero beat 
with the remaining tone. An oscillo- 
scope connected to “Test Plug ¢ 
will now show the pattern illustrated 
in Fig. 7. This indicates that 
second pulse is syncing the 
ter whose free-running 
close to 15,750 cycles 
Germanium diodes are 
the interstage 
each vertical divider 
the firing time into 
for effective 
interaction 


beats 


cy cle 


oscil- 
num- 
depending 


second harmonic 


every 
2 coun- 
frequency is 


employed in 
networks of 
chain to bring 
synchronism and 
isolation to prevent 
Each divider is accurately 
adjusted by connecting the 
the “Test 
particular divider as 
Fig. 11 shows the 
“Test Plug 15’ 
15th pulse synchronizes the 
when the 2100-cycle “Adjust 
(31,500 15) is properly 
The same procedure Is ¢ 
through the 
5 counters 


coupling 


stage 


oscillo- 
Plugs” for that 
noted in Fig. 6 
pattern obtained at 
indicating that every 


scope to 


oscillator 

control 
adjusted 
arried out 
remaining 7 and 
Tube Vwa is the final 
countdown for the vertical pulses, 
supplying 60 pps to the blanking 
amplifier Via, the vertical 
pulse amplifier Vix and monitor 
cal amplifier V 

The blanking amplifier Via receives 
the vertical pulses on the grid, while 


camera 
verti- 


Fig. 11. “Divided by 15” counter pulses on 
scope when connected to “Test Plug 18”. 
Every 15th pulse triggers 15 oscillator. 
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CONVERTERS 


CHANGE 6 OR 12 VOLT DC. TO 
110 VOLT A.C. 60 CYCLE 
Just plug into Cigar Lighter on Dash. 


Trav Electric 


Super 
Model 6-71160 
60 cycle 
60-75 Watts 


$3705 


Size 
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@ Soldering Iron @ Small Electric Drill 
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Master 
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40-50 Watts 
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4x5 x6 
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@ Turntables @ Portable Phonographs 
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Model 6-1160 
60 cycle 
35-40 Watts 
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@ Turntables @ Portable Phonographs 

@ Lights @ Electric Shavers, etc 


Trav Electric 
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Model 6- Sree 
60 cycle 
10-15 Watts 
$1023 


Size 2°«2°«3 Vr" 
Operates Test Equipment, All Electric Shavers 


Fully Guaranteed 


See Your Jobber or Dealer 
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1068 RAYMOND AVE. © ST. PAUL 14, MINN, 
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560 King St. West, Toronto 28, Ont 
Export Sales Division: Scheel International, inc., 
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ro $2 ae 
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ro 
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NR 
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RANGE AT 
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ov 
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PEAK 
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Seaton Calista nn verte Sass $4.95 8 
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te 320 v., 60 z Sec. Asee Volts Ct. @ 1 amp 
deal for Bridge Rect Fully Cased, ver $16 .95 


7 Sealed tn original cartons ONLY 


MADE BY PIONEER AND EICOR 


spges 


CARTER SUPER DYNAMOTOR - 


12 Volts Input, 400 V. Output @ 200 MA Con- 
tinuous or 375 MA intermittent duty. Model B420. 


neste. ana" vauscd" sa ok: SAMS I 
§ Grano wew, onty a 
i 
; GE. RELAY CONTROL ' 
(ideal for Model Controls, Etc.) 
Contains « sigma midget 6,000 ohm, relay cutee i 
at tess than 2 MA), high impedance choke, . 


metal strip, neon pilot and many useful a 
The sensitive relay alone is worth much more 


4 Hyd 2 zs. $i. 25 Each 10 for $9. 904 
i Panel Meters METER BUY ; 
OF THE YEAR!!I 


NEW GOV'T SURPLUS 
STANDARD BRANDS 

Simpson Meters & 
Round bakelite case. 


2° METERS 
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3 
Brand new, original g 
cartons. 


0-1 MA DC. $3.95 t 


0-300 VoltsDC, 1000 t 


Ohms/v 3. 95 
$3.95 1 


(1 MA) 
—10 toll 


DB Meter 
3.951 


1 
$8.95 mxvans.ol 1.50 i 
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| 
4 Stock tee tong to list. We can supply most sizes, i 
t so order what you need. | 
, 
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SRAND NEW. 


T20 200 


7 o-15 
mnubtiptte r 


METERS 
t 0-200 Microamps 


From 


5 Watt Onm Ea. 
Onm 
Ohmea 
Onm 
Ohme 
‘) Ohms 
ADJUSTABLE SLIDER. 
10 Watts from 1 Ohm to 
5 Watts from 20 Ohms to 2 


VACUUM CONSENSERS 
50 mmf. 32 KV, Eimac . 
4 50 mmf. 20 KV, Jennings . 


9 1 MEGOHM, 1% W.W. PRECISION RESISTORS, ff 
eran . 97¢ ea.) 10 for $8. 95 | 
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Ohms ba 50 
WIRE WOUND 
10K 
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‘ d.c. 


Fig. 12. The clamping-comparison line lock. 
horizontal pulses are injected on its 
cathode from the V,, stage. In this 
manner the composite sync-blanking 
pulses of negative polarity appear at 
the plate and are injected into the 
grid of V; as described for Fig. 8. 
Fig. 9 shows the rectified composite 
output signal displayed at line fre- 
quency, and Fig. 10 illustrates the 
field frequency 

Horizontal 
linearity controls for 
are incorporated as screwdriver-ad- 
justable chassis controls. The ampli- 
tude of vertical sweep (“Camera 
Height Control”) is determined by 
the setting of a potentiometer in the 
grid excitation branch of Vio». A sep- 
arate potentiometer across the resis- 
tors which determine the bias on the 
Vie grid serves to adjust the tube 
transfer-curve characteristics and is 
the sweep “Vertical Linearity Con- 
trol”. The two adjustments are obvi- 
ously interdependent in action. The 
camera “Width Control” is an ad- 
justable condenser between the 2 
counter output (V..) and the camera 
horizontal output stage V), 

The master oscillator can be locked 
in operation by the 60 cycle a.c. power 
line frequency by means of a unique 
clamping-comparison — circuit. Two 
selenium diode rectifiers are used as 
indicated in the simplified schematic 
of Fig. 12. The action is based upon 
the fact that the blocking time of the 
oscillator is dependent not only upon 
the RC time constant of its grid cir- 
cuit, but also upon a static grid po- 
tential which determines the extent 
to which the grid condenser may 
charge during the “on” time. Pulses 
from the final vertical countdown (60 
pps) are combined with a fixed d.c. 
potential upon which is superimposed 
a 60 cycle a.c. line voltage, and the 
resultant clamped voltage is used to 
vary this static grid potential and 
automatically correct the master 
oscillator frequency. 

The fixed reference d.c. potential is 
applied at the cathode of SR, in 
series with the a.c. filament winding 
Y-Y (Fig. 6). The anodes of SR, and 
SR, are parallel connected across a 
potential and pulses from the 


and vertical size and 


Vidicon sweep 
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final countdown (hence dependent 
upon master oscillator frequency) are SEE LEO FIRST FOR eeee 
injected at this point. With the “Line- 

Lock” switch S, closed (unlocked po- a 

sition) the static grid potential is 

fixed by the d.c. potential of 150 volts. 

The comparison function is shorted 

out in this position of the switch. 

With S, open (line-lock position) the | can SAVE you money.. . Liberal Trade-ins a 3m 
cathode of SR, is varied above and Ww@cFa 
below the d.c. reference potential at 

the 60 cps line rate. Injection of the JUST ARRIVED! THE NEW 100 WATT HT-20 XMIR—$449.50 

60 pps from the final countdown to 
the anodes results in a clamped value 
at SR, dependent upon the relative 
frequency with the 60 cycle variation 
SR. serves as the positive peak recti- 
fier for the clamped pulse. If the 
master oscillator and all frequency 
dividers are exactly adjusted, the 60 
pps coincide with the 60 cycle varia- 


tions, and the voltage is clamped at $ 50 4 
the dc. reference potential (See 179. $224.50 


waveforms, Fig. 12.) If the 60 pps $-76 RECEIVER SX-71 RECEIVER 
from the final counter are early or Extra selectivity with double superhetro ; — 
late (too high or too low in fre dyne circuit. One RF, two conversion ond Double Conversion sharp selectivity, 
quency) the clamped level falls in the 3 IF stages. Range 550-1550 Kc, 1.7-34 plus built-in NBFM at moderate cost. 
negative direction-or rises in the posi- Mc in four bands. 8 tubes plus voltage , 1] tubes plus voltage regulator and 


tT 3 i h 
tive direction. The level change is ee re oo | rectifier. Low down payment 
tubes, less speaker. E ; 


filtered to pure d.c. correction at the 
output of the filter network to which NAME YOUR TERMS * LOW DOWN PAYMENTS © PERSONALIZED SERVICE 


the mast scillator gr is returne 

the master oscillator grid is returned HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 

The direction of change is such that 

the cut-off period is shortened if the $49.50 $-408 $119.95 ST-83 $129.95 

frequency was too low, or lengthened $49.50 $-S3A $ 89.95 $-78A $ 89.50 
é $99.50 $-72L $119.95 $X-62 $299.50 

$49.50 S-77A $119.95 $-72 Portable $109.95 


if the frequency was too high 
The author wishes to thank George 
Fathauer, inventor of this system and R-46 Speaker $19.95 SX-73 $975.00 
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OR some time we have been consider- CU on 10-20 & 75 Meters Send For 


ing a column dedicated to “Old Time 
Wireless Operators” —not “Radio Oper- NEW LOG BOOK 25¢ FREE Copy 
ators” for that appellation is too mod- For mobile fixed station.— a wind ‘ 
ern. We believe that we may have some- quired et : ee nee ne ne ee Se ne ee Cee Oy 
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thing along that line in the near future nateu pret : 744 West Broadway } 
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. sec pmer jew Log Book 2 
ployment of a large number of wireless J 
operators for our American passenger / SS adi Nome 


ships. LABORATORIES NCORPORATIO Address 

It was in 1912 that our radio men put 
on long pants and became an integral 
part of American shipping. What has 
become of these men? ‘Through this col- 


umn we are going to try and find out GET INTO 
7 gga aap “Old Timers” SPEAKER REC 0 N ' N G nae ~“ngle 


i Complete line Cones, Spiders, Rings 
of 1912 and thereabouts and we would and Voice Coils. Custom Built Voice 
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when and where you first became a : id Reconing information 
“commercial” operator, either ashore or WESTERN ELECTRONICS CO. 
afloat and by whom you were employed. 3164 West Colfax Denver 4, Colo. 
We would also like to know how long 
vou continued as a commercial radio op- 
erator and what you are doing now. A 1 ¢ ter this rowded, interesting Meir 
coated a . eel “ 7 -THE Defense ‘Apan-ion s developments demand 
recent picture of vourself would also add ae BATTERY RECORDER rater mo ion ai tn aniee 
interest to the column as would career electronic cory and practice: TV: FM; broad 
highlights. WALKIE-RECORDALL ° eocuole rae” SOMOS SUTVETRNSS SUUNEEN. EROTUND, DENS SNEED 
We feel that your story will be of in- Continuous. permanent, accurate, indexed recording at | ° ith course. Graduates in demand by majo 
‘ ¢ Instantaneous permanent playheck rom ile or equivalent required Hegin 
terest to our readers, so you old bras« Picks up sou 0 ps Campus life. Write for 
4 rn * ~ oo t —s 
pounders get busy and write us, in care walking riding '< or Gying. Records in closed briefcase 
with “hidden for Detailed Literature. 


of this column, and watch for its early VALPARAISO TECHNICAL INSTITUTE 
appearance. MILES REPRODUCER CO Dept. RD Valparaiso, indiana 
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All-Purpose Crystal 


MICROPHONE 


MODEL 777 
List Price $16.95 


MODEL 777s 
(with switch) 
List Price $20.95 


(Price includes 
cradle 

for mounting 
on stend) 


its Versatility and 
“Hand-a-Bility" make it 
an ideal low-cost 
all-purpose microphone 


LIGHT! The new “777” Slim-X Micro- 
phones are rugged little microphones 
weighing only 6 ounces! They are 
designed for good-quality voice and 
music reproduction. Their versatility 
and “hand-a-bility” make them ideal for 
use by lecturers, announcers, instructors, 
and Hams; for audience participation 
shows; carnivals; panel and quiz shows; 
and use with home-recorders. When 
mounted on either cradle or swivel, the 
“777" can be removed in a flash (no 
tools necessary)—simply by lifting it out 
of the holder. This makes it an ideal 
“walk-around” hand-held microphone. 
TECHNICAL INFORMATION: Smooth 
frequency response—60 to 10,000 e.p.s.; 
special-sealed crystal element—for long 
operating life; high impedance; 7’ 
single-conductor cable, disconnect type. 
Dimensions: (Microphone only) Length, 
1%"; Diameter 1”, Finish: Rich satin 
chrome overall. 

NOTE: Lavalier cord for suspension of Micro- 
phone around neck is available. (optional). 


ACCESSORIES FOR “777” 
MODEL $38 STAND is a heavy die-cast base. 


Includes metal ecrew machine stud for connecting 
microphone adaptor to stand hase 


List Price: $3.00 
MODEL A25 SWIVEL ADAPTOR features a 


long-life, high-quality swivel connector. Ie lined 
with a long-life nylon sleeve—for noise-free and 
ecratch-free insertion and removal of microphone. 


List Price: $5.00 


With 


Lavalier 


On Floor 
Stond 


On $38 Desk Stand 
(With A2S Swivel) 


2] 


SHURE BROTHERS, Inc. 
MICROPHONES and ACOUSTIC DEVICES 
225 W. Huron St., Chicago 10, Ill., Cable: SHUREMICRO 
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125-Watt Audio System 


(Continued from page 41) 


voltage is connected to terminals 3 
and 4. The remote control relay coil 
is supplied through terminals 5 and 6 
while terminals 7, 8, and 9 
audio voltage from the speech ampli- 
fier section Also mounted on the 
modulator chassis is a 


receive 


rear of the 
bayonet-type fuse holder 

No under-chassis 
the modulator, as the 
cated there the 
formers relays 
can be 
location 


shown 
parts lo- 


view is 
only 
filament 
and 
any 


trans 
parts 


are 
and these 
mounted in convenient 


For front panel views we turn to 
the photograph showing the complete 
transmitter, Three units make up the 
entire rig, with the rf 
tADIO & TELEVISION NEws, June 
at the Below the r.f 
the modulator panel, and at the bot 
tom is the speech amplifier unit 

Looking first at the modulator panel 
we find the 811 plate current meter at 
the center 
the panel, are the filament 
filament pilot light, plate pilot 
and plate switch 


(see 
1952) 


section 1s 


section 


top 


Below near the bottom of 
switch 


light 


Components mounted on the 
amplifier Input control 
R,, output control, Ry, and a dummy 
knob used to balance the front 
panel Below the 
located microphone 
clipper “in-out 
and pilot light 

Aluminum was used for all 
tion components. All 
17 x 3 inches in 
are 8% x 19 


speech 


panel are 


was 
layout knobs are 
the connector 
switch, a.c. switch, 
founda 
chassis are 12 x 
and all panels 
Chassis-mount 


size 
inches 
ing brackets were 
the These 


used to strengthen 


units were cut and bent 


Bottom view of the clipper-filter speech amplifier system. 


center is in the clipper-filter circuit. 
precise wiring. 


Terminal 
The “professional” dress is easily achieved in this large chassis. 


from 16-gauge sheet aluminum at a 
local sheet-metal shop 

The chassis were left bare, but the 
fronts of all panels were given a coat 
of “Cadet Gray” auto enamel, follow 
ing a primer coat of zinc chromate 
The finishes were sprayed on, followed 
by a half-hour period of baking unde: 
heat lamps. Heat 
plied, however, 
become set at 


should not be ap 
until the enamel] 

room 
all panel drilling was 
the 


has 
temperature 
Needless to say 
completed before 
undertaken 
Construction of 
lowed 


paint job was 
the audio units fol 
normal procedure, with all 
major components being mounted be 
fore wiring was begun All 
a.c., high-level audio, and d.c. wiring 
of any appreciable length was laced 
into cables which follow around in the 


HU-CV« le 


corners of the chassis. Low-level audio 
shielded, while all small 
parts such as resistors and condensers 
either connected between socket 
terminals or mounted on lug strips 
The type of octal sockets used in the 
speech amplifier have 
as an integral part of their 
plates All ground 
any given tube were made t 
lugs on that tube’s 
Sockets for the 811 


were 


leads were 


were 


soldering lugs 


mounting 


connections 


respe ctive 
modulato 
mounted with space 
inches below the surface of the chas 
due to the height of the tubes 
permitted the vertical mounti: 
81l1’s even with the 8 l 
After completion of the modulator 
and amplifier, each unit 
checked through with an ohmmeter as 
a precaution against Then the 
two sections were mounted in a stand 


,;-inch p inel 


speech was 


errors 


along with 
ibed 
Interstage 


cable whicl 


ard 26-inch rack cabinet 
the 250-watt 813 r-.f 
in the article 
wiring into a 


section desc! 
previous 
was laced 


} 


The small choke near 
strips were used liberally for 
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was run down the side of the cabinet 


and secured to the wall at several 
points by cable clamps 
Testing and adjustment of the clip- % 


per controls were made with the rf 
section delivering full power to a FOR MOBILE-RADIO SERVICE ENGINEERS! 
dummy load and with an oscilloscope ‘ 
; Provide for future expansion in this profitable 
connected to give an r.f. envelope 4 
= field, with Lampkin frequency- and modula- 
pattern The output control of the 


tion-measuring equipment 
clipper was set to a point somewhat 


below the 100 per-cent modulation For Any Number of Frequencies, 
point. Then, while speaking into the AM or FM. The Type 105-B MFM. 
nicrophone , . R as j 
—s oar posse weve bape kane ce The Type 105-B Micrometer Frequency 
“he ‘ Meter, or MFM, measures center-frequency on 
any number of nearby transmitters, AM or FM, 
0.1 MC. to 175 MC. Performs as signal generator 
for mobile receivers, 20 MC. up. Meets FCC re 
quirements for mobile services, with accuracy 
setting did not increase the peak am guaranteed better than 0.0025 Can be checked 
plitude, but did bring up lower-level : against WWV. Price $220.00 net 
passages. With clipping taking place 


aah a The Type 205 FM Modulation Meter 
the output control, R., was advanced Pt Multipl Mobil F ; 
until the oscilloscope indicated 100 or u ipie obiie requenc es. 


a point where they no longer increased 
in amplitude This was the point 
where clipping was beginning Ad 
vancing the input control beyond this 


per-cent modulation, as evidenced by Instantly tunable anywhere, 25 MC. to 200 
peaks nearly reaching the zero-level MC., the Type 205 measures maximum FM 
line Under normal conditions the deviation due to modulation, as required 
»e FCC - > > > aap 
output control setting does not have to by the FCC. Indicates 0-25 KC. deviation 
be changed. The deg: f clippin Simple to use, easy to carry. No charts or 
e Mat ge > evree ol ¢ ing | 


tables. Price $240.00 net 
however, can be adjusted by changing 


the position of R In the writer's rig . Send name and address for literature 
normal settings for 100 per-cent modu- 
lation and about 10 db of clipping ome 

showed both input and output controls Address 
at about 11 o'clock Input control 
settings in other cases, however, may 
vary widely, depending upon the type 


of microphone used, the level of one’s LAMPKIN LABORATORIES, 


voice, and the distance the operator FM DIVISION 
speaks from the microphone. —iy)-- BRADENTON, FLORIDA 


SERVICE BENCH NOTE 


Editors Engineers 
By R. A. HUNHOLZ yore Cn 
RAYTHEON MODEL C20024 

There was no sound or picture on this BETTER TV RECEPTION 
set and the customer complained that 
the set blew '4 amp. fuses so he had put IT COVERS ALL YOU WANT 
in a 6 10 amp. “Slo-Blo” unit which TO KNOW ABOUT 
immediately blew out. 

We pulled out the two 6BQ6's and Ringe ond Cow-aigeat arene 
the 6W4, inserted a 4 amp. fuse and 
turned on the set. The sound was re- BETTER TV RECEPTION hos 
stored, The conclusion was that the cur- become the standord guide 
rent requirement of the set was too high for the installation techni 
due to a short in the high-voltage branch. cian and a populor text for 
Resistance readings taken throughout | TY enthusiasts 
this section revealed no shorts. A dic. | 
ammeter, on the | amp. scale, was con- 


reaper al (oe an | rr EOUIPPES SCHOUL of TS KINDIN ES 


the power transformer. The power plug $2.50 per copy * EQUIPE ED SC 0 O ITS KIND in U. S. 
; G 

was inserted earefully in the a.c. outlet. (peperbound) at our store >I - y— hing, in opportunity # fac — VE vie 
The set’s current consumption rose to | a aeb ree ea ELECTRICITY ° 
° ° | ( tiin Defense Program. lVrepare now tor a bet- 

normal on the ammeter in the primary | ter job in Industry or better service rating. 

. ' ~ 4 Radiotelephone License Manual. Tyr ' “ Approved for Veterans 
ing temperature rose alarmingly. The sens with concise enewors fer Gay con . f nance Plen Ene e work tat ioe of tuition later. 
. . you peed part 1 Wor » help « tt ne ex 

d.c. ammeter reading also increased be- adiotelephone operators license Je 0 ‘ 


aod ers ile at Coyne, we : Special 
yond normal and _ short-circuit frving Ese Rul $3.75* tuition plan for smen ot ibeote "Age. 


: : . 1 oup lus 
noises were heard in the high-voltage Antenna Manvel. A practical, comprehensive book on FREE BOO ri 4 Bo ag fee 1 
a », The a.c " f lled antennas, for everyone interested in transmission and ‘ ; trate Sook. No salesman wil 
cage. 1 a.c. plug was pulled to prevent reception. Over 300 pages. Order r Gogh No. EBE-Am} Call. Act NOW. 

isformer burnout. ° ; . $3.50* 


City 


New 2nd Edition 


circuit and then as it came up to operat- 


i ’ sTiure CHARTER ° 
mnection was again made and Radic Hondbook. Giant 13th Edition. A one-volume rf ne ot Pom PROFIT 


white arcing was seen inside the hori- library of radio information with extensive, simplified Established 1899 

. . ° =“. + . ‘ S00 &. Paulina, Chicago 
zontal linearity coil. This coil was re- theory. Detailed hew-te-build-it dete on dozens of 

~d 2 1 I ° - items of practical radio equipment. 734 pages. Order ELECTRICITY * TELEVISION 
moved and upon being disassembled Book No. E&E-RH13 : ; $6.00 RADIO & REFRIGERATION %& ELECTRONICS 
arcing was found on the iron core and | Sunsien Qadte Guavenion tenes, Veleme 3. feo i; = a= ae GS a= Ge a= a= a= a= = 
burn-through on the coil form was dis- ticol conversions. Write for list of contents. Order § 8.W, COOKE, Pres. 
covered. None of this damage was visible | 800k No. E&E-SM! . $2.50* hool 
+ damage was visible 1 500 S. Paulina St., Chicago 12, tl. Dept. B3-85H 

on the outside of the coil. The iron core Surplus Radio Conversion Manual. Volume 2. Co Send FREE BOOK and full details on 
is at ground potential and the coil wind- panion to Volume |. Order Book No. EGE-SM2.$2 508 0 TELEVISION-RADIO 0 ELECTRICITY 
ing carries boost voltage and high-fre- “Plus ony tox 


quency a.c. for d.c. high-voltage genera- BUY FROM YOUR DISTRIBUTOR NAME 
tion. OM OfECT (4a ORDERS TO ADDRI 

. . . . > 
Replace the horizontal linearity coil ; oy : ; ae , 


to correct this fault. —o- : ‘ nie oes CITY 
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BRAND NEW! TUBES: 
— 


JAN! BOXED! 


: 


a ARC-5 
EQUIPMENT ise) 
EXCELLENT 
RECEIVERS USED 
190 to 550 KC 


Ft 
RRR 


i 
eee 
= 


* TRANSMITTERS 
A-%8—2.1 to 3 MC 

BC 457—4 to 53 MC 

BC 458-53 tw 7 MC 

M ARCS T 19-3 to 4 MC 
BC-459-—7 to 9.1 MC 
T-15 ARC 5— 500 to 800 KC 


7 ADOITIONAL EQUIPMENT 
> 456 Morutator 
4 > 450 Controt Box (3 Receiver) 
BC 451 Control Box (Transmitter) 
ac 442 Relay Unit (ANT) 
MH Plugs: PL-147, 148, 151, 152, 153, 
mm 154, 156-—EACH 
»! lexibie Shafting with gear to fit 
receivers 
3 Recewer Rack . 2.29 
> Transmitter Rack > 2.39 
Single Transmitter Rack 
3% DM. 33 Dynamotor for Command Set 2.95 
% Mounts for Above Racks 1.95 


ARMY TEST UNIT 1-236 


REE 


Meter is contained in a metal box 5° 
long x 3%" wide x 344" deep. Ce omen 5 
complete with test leads and instruction 
book. Can be used for testing between * 
‘and DC measuring resistance of cir 
checking fuses and testing ca 


pacitors SPECIAL $4. i 9+ 


FIELD TELEPHONES 


Army 
tioned and electrically tested, usin 
2 flashlignt cells 


ke 


a 


surplus completely recon 


and a pair of ly 
terconner wires. GUARANTEED 


“Tine new 922.95 


REE 


4 
(f 
20 POUNDS OF 


ASSORTED 
RADIO PARTS 


TURBO AMPLIFIE 


4 yee a. a4 weed by 
1 Por v 


fapet ¥ 100 eye tes 
Without tubes 5: 1 
EXCELLENT 

SPECIAL 


ARC-5/R-28 2 MTR RCV 


$25.95 


2-meter our erhet 
fe = 


t 
by from 100 to 
Tystal chan 
nels Roots. ov TT] ~~ ) Tube 
meup is as 
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ith Mixer 2-128H7—itet and 2nd 1.F 


AVC Spueich 1285L7—I1st audio-spuecich 


* 
= 
pez 
=~ 


= 


2nd audio, 


= =| « ‘ 
a kititivtticttrinttcirttrirttrirtettick 


125H7-KR.F. Ovc.—4th Harmonic 


12th Harmonie Gen TIT7A—Dbir tah oe 


$25.05 
eee sure To Sr eve” S BRANCH STORE at 159 
7) ENwich N.V.C. (just off Cortiandt St.). 
You'll fing leaks ‘pargains that spac 
us to tiet here 


MINIMUM ORDER $2. née 


immediate Delivery—Send Py tog fre" on 
ders. All shipments FO in. 
dents add sales tax to yoo vemittonee.) 


PLATT ELECTRONICS CORP. 


Dept. A. 489 Broome St., N. ¥. 13, N. Y 


PHONES: WO 4-0827 and WO 4- — 
BRANCH STORE: 159 Greenwich St., 


.Yv 
Cer eer eewevewrwwewawe wees, 
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AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


HE recent convention sponsored by 
the Television Service Engineers of 
Greater Kansas City, Inc., and billed 
as the national convention of the Tel- 
evision, Radio and Electronics Servic- 
ing Industry under the auspices of 
NATESA, was presented with a pro- 
fessional touch that was a credit to 
the officers of TSE who managed it. 
Perhaps the most significant fea- 
ture of this service convention was 
that the service businessmen who at- 
tended it paid a $10.00 registration 
fee. This bespeaks of a recognition of 
individual responsibility on the part 
of businessmen in service that is 
somewhat new to the activity of serv- 
icing. It adds a dignity to the busi- 
ness of servicing that men engaged in 
it are willing and able to “pay their 
own freight” in financing programs 
that are of vital interest to them. 
True, those who attended the Kan- 
sas City convention got a swell pack- 
age of information and entertainment 
for their ter dollar registration fee. 
They heard a series of intensely inter- 
esting and informative talks given by 
men who know service industry prob- 
lems; they were treated to a dinner, 
a luncheon, and a banquet topped off 
by an excellent floor show; and they 


were able to examine a wide range of 
the latest products of service interest 
in the exhibition hall. 

It was a service managed 
TSE had the whole-hearted support 
and cooperation of all local electronic 
parts distributors and most of the 
manufacturers’ representatives who 
operate out of Kansas City. All ar- 
rangements for the affair were 
handled by a professional public re- 
lations expert 

Service business and technical talks 
were given by John Thompson, 
eral Electric Company; Lee 
American Phenolic 
Mansfield, Sylvania Electric 
Inc.; Lloyd Austin, 
Co.; Harold Rieth, Regency division of 
1.D.B.A. Inc.; Robert Artman of the 
Empire Coil Co.; Larry Kearney, La 
Pointe Electronics Inc.; and Chet Jur, 
Merit Coil & Transformer 

Al Saunders, nationally known lec- 
turer on TV servicing and director of 
the Saunders Radio €. Electronic 
School of Boston, Mass., delivered two 
major talks. At the banquet he spoke 
on “Service Progress Through Co- 
operation” and on the last day of the 
convention he “Service Edu- 
cation.” L. B executive 


show 


Gen- 
Allen, 
Frank 
Products 
Electric 


Cor p.; 


Simpson 


Corp 


discussed 
Calamaras, 


The main auditorium of the Deming Hotel in Terre Haute, Ind., was filled to capacity by 
TV technicians from Indiana and Illinois who came to hear Edward M. Noll present his 


TTLB lecture on u.h.f. television. 


Sponsored by Archer & Evinger. 


parts distributing 


firm of Terre Haute, the lecture attracted technicians from towns in a radius of 150 miles. 
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vice-president of the National Elec- 
tronic Distributors Association spoke 
on “Service Licensing.” 

Frank Moch, president of NATESA, 
presented association awards to John 
Thompson of the General Electric 
Neal Hunter of Sprague 
Products Company and Frank Mans- 
field of Electric Products 
Inc., for their companies’ public rela- 
tions programs on behalf of the inde- 
pendent service industry 

Television Service Engineers of 
Greater Kansas City comprises twen- 
ty-eight member firms who operate in 
that metropolitan trade area. Present 
officers are Albert A. Richards, 
dent; J. B. McDowell, vice-president; 
Ray Crawford, secretary; Robert Hes- 
ter, and M. D. Thompson, 
sergeant-at-arms 


Company, 


Sylvania 


presi- 


treasurer; 


Predictions—and a Credo 

David Sarnoff, chairman of the 
board of Radio Corporation of Amer- 
ica, painted a glowing picture of the 
future of TV and radio, of u.hf., of 
color TV, and the electronics field in 
general in his keynote address at the 
NARTB convention in 

Of u.hf., he said, “Developments 
now under way will enlarge the cov- 
erage and improve the quality of the 
u.h.f. signal New antenna 
will increase efficiency of u.h.f 
mission and control the _ broadcast 
that the signal can be di- 
rected into valleys within the cover- 
age pattern no doubt that 
operations in u.h.f._-‘the band of the 
future’—-will fill a place of growing 
significance in television.” 

On the subject of 
Mr. Sarnoff pointed to 
highly successful demonstrations of 
compatible color television as proof 
that it was technically ready for sub- 
mission to the FCC for 
decision. He predicted that 
a half million television re- 
ceivers could be produceée within three 
years after the 
commercial 
television standards 

Woven into the fabric of Mr 
noff’s address was a moral challenge 
to all industry elements to fulfill all 
responsibilities of service to the public 

“Radio built on the 
service to the American people 
vision must be based on the 
solid foundation. For all its 
and potential for profit 
should be no place for get-rich-quick 
Wallingfords, more interested in what 
they can take than what they can 
give. 

“Sure, they may 
time, but they will have no staying 
power. Sooner or later, the public 
will intervene, and they will lose out 
to broadcasters who have shouldered 
the responsibilities on which continu- 
ing opportunities for profit 
founded 

“Television, like radio, should be a 
profession, with all that term best 
implies in integrity, dignity, and above 
all dedication to a tradition of pub- 
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NOW...PROFESSIONAL QUALITY SOUND REPRODUCTION 


RIGHT IN YOUR OWN HOME! 


( THE AMAZING NEW 


/RCANLD 


SERIES 215 


DIAMOND 
| CARTRIDGE 


. 
2 


Replace any modern pickup with this new cartridge, lat 
and enjoy recorded music as never before! High 
compliance — freedom of stylus to yield to rapid lateral 
deflections — provides these exciting improvements: 
@ New shades of tone color from fine recordings! 
@ New clear timbre in high volume piano chords! 
© Rich low-frequency tones never previously heard! 
@ Arm resonance, “needle talk 7” rendered inaudible! 


First to achieve 
near-perfect 
eral compliance 
or optimum Hi-Fj 
Performance... 
2 ith fine st 
‘amond stylus 
for 33,45 or 
‘8 rpm records 


© Stylus wear greatly reduced, record quality preserved! 
@ And above all — TRACKING DISTORTION ELIMINATED! 
High compliance, low-mass stylus assembly and 
smooth linearity of extended range are exclusive 
features of the new Fairchild 215. 


ORDER FROM YOUR AUDIO DEALER—or write direct to: 


IRCHILD couiemenr: 


sth Ave. & 154th St., Whitestone, N. Y. 
Manufacturers of the World’s Finest Professional Sound Equipment 


an THE FINEST IN 
“Qe TRU- FIDELITY 


SLIGHTLY HIGHER 
WEST OF ROCKIES 


DEALERSHIP AVAILABLE NOW! 
MAIL COUPON ror inrormarion TODAY ! 


; DUKANE CORP. Dept. RIN-73 St Chorles,tit.5 
8 [_] Send details on the new DuKane 

| Tru-Fidelity Tape Recorder. 

' 

| 


[| 1 am interested in a dealership. 


Stote 


ESTASLISHEO as ~ OPERADIO™ 1822 
tea a aeanewaneaananaeent 


NOW! YOU'LL | 
REALLY 
KNOW HOW 
TO USE 
OSCILLOSCOPES!§ 


on all type 
ervice worh 

dozens of other applications 

MODERN OSCILLOSCOPES 
AND THEIR USES, by Jacob H 
Ruiter, Jr., of Allen B. DuMont 
Labs contalt 
pages of just 

sritten 
derstand it 
actly 


When, where, 
why ond exact- 
ly how to use 
your ‘scope. 


How te inter- 
pret poftterns. 


how 
. 


How te handle 
tough jobs in 
less time. 


PRACTICE FROM IT 


-———$ — — = @f our risk! 
Dept. AN-73, RINEHART BOOKS 
Technical Division 
232 Madison Ave 


10 DAYS 


New York 16, NH. ¥ | 


Send MODEMN OsCII4 AND THEIR USS 
v c if to keep | 
few t 


will return 


Deck | 


ADDRESS 


crry STATE 
| | OUTSIDE U.S 0 cash with order 


Price 86 
| back if book is returned in 10 days 


ZONE 


Money t 


TELEPHONES 


TYPE PHONE, IDEAL FOR PRI- 
INTERCOM, AMATEUR MIKE c 
USES HI-QUALITY CARBON TRANSMIT- 4 
TER, POWERFUL MAGNETIC RECEIVER. 4 
A GREAT, ONCE-IN-A-LIFETIME $ 0 
VALUE. AS SHOWN 3.5 } 
RINGER BOXES FOR ABOVE, 
wooo ase 3.00 
RINGER BOXES FOR ABOVE, 
METAL CASE 5.00 


DYNAMOTORS | 


ALL BRAND NEW.ORIGINAL PACKING 
ouTPeurT 
ames 


inruT 
vVo.uTs price 


$4.25 


vyee ames VOLTS 
Pe a6 1.25 250 060 

Dw 416 6 330 170 6.75 
Pom 353A 7 $40 250 3.95 
Pao anos 5 375 150 7.50 
233580 i 245 o7s 3.95 
8-19 Pack 9 275 110 8.95 
, $00 050 
Poa Bae 10 300 260 
’ is0 o10 
1 14.5 
Psos3 28 14 250 060 
Pe 73 cme 28 19 1000 350 

337 14 a 425 160 

* Replacement for PE 94 

** Price sent on request 


| INVERTERS 


PE.218-H; Input: 29/28 ve. 92 amp. Output: 115 y. J 
350 500 cy 1500 volt-amperes. Ne $44.50 

PE-206:; Input: 28 vde, 38 amps. Output: 80 v 8004 

> 500 volt-amps. Dim: 13° xS42"x 2 

Ne z $22.50 


> 


a 
-VIBROPACK, MALLORY TYPE G-556._ IN- 
Pur 12 voc. OUT: 225 
‘ 250 (275/300 VOC @ 100 MA. Brand New with q 
2 spare vibrators $12.50, 


VIBRATOR, Thiac invemTens Noeciven: 
° 4 


. 


{ BAND PASS FILTERS } 
2270 4450 4 


MOBILES! C. D. MEN! CAP!! 
42 your omar . yeu? INPUT 
OR 300¥ @ 90 
160v @ 110 py 
PaRAND NEW WITH 

INPUT IMPEDANCE: 2000 OHMS. OUTPUT: TO 
s #30 1620 
6230 


: 
4 
IDEAL oyNamovor Convanrs ne gasiey , 
To 
4 
” 150 MA q 
4 
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7 1620 3180 4 
#720 


9 3180 

1o 4450 

* Fr Center Freq. in CPS; FL and F2 are tower and q 
at 


q 
a 
> a 
, 
, 


20 db points 


upper ae (CPS) respectively, 
$4.95 Each 


Size 15 diam. x 4 & Price 


JAN/UG CONNECTORS 


usc $0.70 4 
ue - 1.054 
uG 102 754 
uG 188 1.184 
ue 254 2.504 
uG 261 1.104 
0-166366 784 


GN 35 Hand Generators 


BRAND NEW, IN ORIGINAL CARTONS. 
WILL DELIVER 8 V © 2.5A AND 325-365 
Vv @ 100 MA OR 10 V 1.25A AND 380-420 
Vv @ 70 MA. LESS HAND CRANKS. A 
GREAT VALUE $17 


H. V. FILAMENT XFMR 


1isv 60 CY. 1 
os 25Vv ay ‘ ames 
1 woGc 63V @ 2.5A 
7500 VOC BETWEEN 
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: 
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SELENIUM RECTIFIERS* 


Current ; aa/ae | 36/28 54/42 | 130/100 


(Continuous) Volts Volts — Volts Volts 
1 Amp. $1.25 $2.10 $3.60 $7.50 

2 Amps. 2.20 3.60 6.50 10.50 
2\— Amps. eees esee 13.00 
3.78 | oss. a.7s 
4.05 | 12.95 
$.s0 | 14.00 
6.75 20.00 
8.50 25.50 

_ 13.25 
_ 16.00 
18.50 
25.50 


i MO Check. Shipping Ches. C.0.D 


27.00 
33.00 
40.00 
$0 00 
36.00 | 90.00 
39.50 | 98.00 
* FULL-wave 
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COMMUNICATIONS EQUIPMENT co. 


lic usefulness. It should provide ca- 
reers upon which young Americans 
can enter with the same proud sense 
of fulfilling a vital public function 
that they have in entering science, 
medicine, law, or journalism. That 
inner awareness of mission applies 
not only to stations and networks but 
to TV performers, production people, 
administrators, salesmen, and techni- 
cians.’ 

In concluding his address Mr. Sar- 
noff epitomized over-all industry re- 
sponsibility in preserving the elements 
of our way of life: 

“In the final checkup, the amazing 
history of our industry, its record of 
consistent growth and success, are 
end products of the American system 
of free economy. They represent not 
merely triumphs of electronics but 
triumphs of America. It is the magic 
of freedom that gives full play to all 
the energies and talents in our econ- 
omy; that strikes a fruitful balance 
between competition and cooperation; 
that blends the motive power of self- 
interest and public interest to enrich 
the life of the individual citizen and 
the vitality of the nation as a whole. 

“The price of that freedom has ever 
been restraint and self-discipline, as 
well as a strong sense of personal and 
group responsibility. Nowhere is the 
payment of this price more essential 
than in an industry like ours, using 
public channels and concerned with 
the needs, the well-being, the happi- 
and moral health of the entire 
population.” 


ness, 


Good Business Sense 
Harry B. Price, Jr., 
has built one of the country’s fore- 
most television and appliance retail 
businesses. As president of Prices, 
Inc., operating three Nor- 
folk, he has built an organization that 
consistently produces more than a 
million dollars worth of business a 
year from hard selling and fair deal- 
ing. As an active and hard-working 
vice-president in the National Appli- 
ance & Radio-TV Dealers Association, 
he has helped hundreds of fellow ap- 
pliance through his frank 
discussions of the policies 
that have been responsible for the 
signal success of his organization. 

Since the elements of success are 
the same in the operation of a radio- 
TV servicing business as in television 
and appliance retailing, service execu- 
tives are finding it profitable to study 
Mr. Price’s business operating obser- 
vations. In a recent letter to the 
Appliance Dealer's Association of 
Greater Cincinnati he asked them a 
forthright question—‘“What kind of a 
dealer are you?’ 

“Dealers have a great decision,” he 
said in his letter. “You must make up 
your mind as to what kind of a dealer 
you want to be. You must decide 
whether you will strive to be a posi- 
tive contributing influence in this in- 
dustry or whether you will be con- 
tent in remaining or becoming a 
‘parasite.’ 
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COLUMBIA ELECTRONIC SALES 


S22 South San Pedro St. Los Angeles 13, Calif 


DEGREE IN 27 MONTHS 

Complete Radio Engineering course, including Telev., 
U . and F.M. Bach 1 

, Civil, Elect., € “hem > 

Extensive campus 

equipped labs. Low cost. Prep courses. Personalized, 

practical instruction. Founded 1884. Placement serv- 

’ ice. Growing shortage of engineers. Prepare 

now for unlimited opportunities ahead. Ap- 

proved for Korean vets Enter September, 

January, March, June. Write for catalog. 
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“You must decide whether this 
business is worth the long pull, justi- 
fying sound policies of operation, with 
the knowledge that all good things 
demand some sacrifices and that the 
ultimate rewards and the satisfaction 
of accomplishment make the struggle 
worthwhil Or you can decide to 
what the offers and 
tomorrow or next year. 
That attitude makes you a 

“Webster's dictionary defines a 
parasite as, ‘A usel person doing 
living in comfort at the 


take immediate 
forget about 


parasite 


no work but 
expense of others.’ That describes too 
today who are 
through the 
indise at a 
only 
premise that 
They 
market created by 


many dealers 
what 


getting 
volume enjoy 

selling merch: 
Sometimes at a 


they 
process ol 
price 
$10.00 above 


price of 
, on the 
better than no sale 


cost 


olf a 

money sweat, and heartaches of 
many organizations and individuals 
that preceded them They work little 
nothing. They 
threat to our 


and contribute repre- 


sent a serious way of 
life 
“Look around you at the monu- 
ments to sound operation and con- 
structive thinking his letter 
ued. “Succes retailers in all 
F e who have 
for ir values, the 
all tomers, and good service after 
the ! V Ss mace Der 


ophi ) »peration or a creed 


contin- 
ssful lines 
built a reputation 


same treatment ol 


a philos- 
Make 
which to 


elop 
your store a good place in 
Make your organization 
in which to work Make 
commu- 
through fair deal- 
through intelligent 
with suppliers 


spend mone\ 
a good place 
your group an asset to 
vy. Build st 
ing and profits 
operation Be fair 
then you will be in a position 
mand equitable and intelligent 
ment from them 
The re failures of dealers who 
have seemingly done a _ satisfactory 
volume of | hould be a warn- 


ature 


cent 


isiness 
ome ! I soms tor 
Inadequate capital for size of 
business 

2. Unintelligent buying 

§. Failure to recognize the break- 
even point and adjust overhead when 
volume drops 

1 Failure 


tent 


to develop loyal, 
employ ees 

5. Failure to build joint respect and 
cooperation with suppliers 


compe- 


6. Carrying too many lines 
7. Lack of planning and 

misunderstanding of, o1 

mote and advertise 


8. Indiffe 


1 complete 
ability to, pro- 
rence and just plain lazi- 
Not getting the profit on sales 

either giving it away in 
trade-in 

10. Too much investment in trade- 
ins 


discount or 


too large illowance. 


Take the matter of planning. If 
you don't plan how do you know how 
much to spend for advertising, for ex- 
imple? How do you develop a bud- 

? How do you establish your 


even point? 
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MODEL 324 


Because the Radio City Products Model 
324 “DO-ALL” Tube and Battery Tester 
packs into one instrument the perform- 
ance of four. 


. . » Sufficient Facilities to Test 
1 All TV and Radio Tubes 
oe 


Sockets for all standard 4.5.6.7, octal, loctal 
miniature and subminiature are provided Tests 
transmitting. hearing aid, ballast, pilot tight 
Gaseous rectifiers and tuning indicator types. All 
readings are indicated on a large easily read 
meter 


Cathode Ray Tubes 
Checks all magnetic deflection types right in the 


set or carton, Will locate and isolate all shorts 
or leaks 


2. 


Batteries 

Tests popular portable battery types under toad 
Indicates true condition of battery under check 
All This and a Reactivator Too 


Gives extra life to otherwise dim or bad picture 
tubes 


3. 
4. 


Adds a protessional note to any service bench or store 
counter Available in both counter and portable models 
complete with CR Tube Adapter Cable 

Two Styles To Meet Your Service Needs 


Model 224C 


Size: 13%, mw t2'a a4 


Counter model with open style metal case 
Weight: 10 ths. Price: $69.95 
Model 324P—Combination portable—counter model 
Smart tooking, hand-rubbed carrying case with stigp-hinge 
cover—includes batlery test leads. Size: t6',° = 14'4” & 
5°. Weight: 12 tbs. Price $79.50 


Remember 
See It at Your 
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“There is a better day coming and 
the ones of us who operate our busi- 
nesses intelligently—-make a profit 
justify our existence through service 
to our customers will benefit from 
a growing market and profit 
bilities. We will have to earn our 
rightful place in the market I en- 
vision by loving our work, believing in 
our industry, and working hard. We 
can join together in NARDA for the 
exchange of know-how, techniques 
and ideas, and hasten to relieve the 
practices that will and must go.” 


possl- 


Summer Service Slumps 
This is the time of the year 
service 


when 
businesses that have been man- 
basis really be- 
pinch of 
volume of 
Service operators who were too busy 
during the Fall and Winter months 
to think of long-range promotions and 
ways and means of cushioning the sag 
that normally 
this time of the year, are starting to 
worry about how 
weather the summer 
Last 
what 
conventions 


aged on a day-to-day 
gin to feel the 
from reduced 


less money 


business 


in business occurs at 
they are 
months 
interest in 
happening at the political 
boomed the service busi- 
ness during the period when normally 
it is at its ebb It has 
heartening to observe how many serv- 


going to 


yeal of 
was 


course 


lowest been 


ice executives, seasoned by experience 
in previous slumps, took advantage of 
eight months of 
business to provide for fill-in volume 
during this summer when they knew 
business would be off. None of these 
will have big, unpaid 
their parts jobbers to 
during the Summer in the 
hope that the early Fall business will 
take them off the hook 

Many have promo- 
tional programs already underway for 
radio and record player 
mertime 1s 


the succeeding good 


organizations 
accounts with 
sweat out 


organizations 
service. Sum- 
relaxation time during 
Which the average person drifts away 
from his normal living routine. Many 
will take a “vacation” from television 
and go back to radio and 
tening 


record lis- 
In radio days they took a va- 
cation from normal radio listening be- 
that their 
ment medium during the 
months Now that 


entertainment 


cause was main entertain- 
winter 
television is the 
medium in TV 
radio and record listening will 
provide the summertime change that 
most people seek 

Other organizations have prepared 
to handle low-voltage house wiring, or 
air conditioner installation and main- 
tenance, or electronically operated 
fill-in for the nor- 
seasonal slump in_ television 
But whatever vehicle 
these organizations selected to cush- 
ion the normal drop in volume, plan- 
ning for it started months and 
months ago 


basic 


homes 


garage doors as a 
mal 
servicing 


was 


Service Business Management 

All set manufacturers are 
interested in the 
strong, technically 


vitally 
development of 
qualified, intelli- 


gently managed independent service 
organizations in every city, town, and 
village across the country. Many of 
them are spending substantial amounts 
of money to determine what it takes 
to operate an electronic service busi- 
ness profitably and are passing the 
results of their findings along to the 
service industry 
Russ Hanson of 
stance, advises 


Motorola for in- 
service operators to 
plan technicians’ time so the business 
will average $50 per-day-per-skilled 
technician He also cautions not to 
let payrolls exceed 40° 
He urges service 


of gross sales 
executives to work 
on the basis of monthly budgets with 
real cost records and to keep records 
of service requests, jobs completed, 
payroll and productivity of each man, 
backlog of work, and long 
job was in the shop and why 

In their 
ful service 


how each 
conversations with success 
business executives in all 
sections of the country youl editors 
have found that in the top businesses 
management volume 
tivity and profit either 
daily or weekly Most of have 
programs all planned to jack up vol- 
ume when 


knows produc- 


costs vToss 


them 
business drops 


Management Planning 

Dan Creato, vice-president of the 
RCA Service Company 
lined the basics for 
business Management in a 
before the Allied Technicians Asso- 
ciation of West Collingswood, N. J. 

“Television servicing can be highly 
profitable,” he said, “but only if ef- 
ficient technical service is 
with good 

“The palmy 
The 


rece ntly out 
successful service 


talk given 


combined 
management 
days of 1946 are 
shortage of 
improved 


necessary to 


business 
over. 
desperate 
technicians has 
longer find it 
any kind of 


trained 
People no 
pick just 
SseTVICE Chey 
have been conditicned to demand and 
expect the best 

“When I say that people 
expect the best, I 
gard to the 


television 


demand and 
SA\ t without re 
size of the servicing o1 
ganization. And when I say that an 
efficient operation is essential, I 
it for the small shop as well as for 
the larger service busines The 
tomer expects the rood 
from both. And each can go 
just as easily as the other 


mean 


cus- 
Same service 
broke 
without an 
efficient operation.’ 

Mr. Creato pointed out the 
necessity for planning 1 man doesn't 
get far unless he knows where he is 
going’’—-and outlined the elements of 
business planning He 
necessity for setting up 
an operating budget and detailed the 
elements that must be included in this 
basic blueprint of 
ment 

In discussing technician training he 
pointed out that no technician can be 
expert in servicing all makes of 
He said, “If a service organization 
establishes a policy of servicing all 
makes of sets, it must be prepared to 
accept the responsibility of training 
its technical personnel in the basic 
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vital 


good service 


stressed the 


service manage- 


sets. 
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LOW LOSS 300 OHM 


“LL300” 


OPEN WIRE LINE 


PATENT APPLIED FOR 


. 300 OHMS IMPEDANCE 


Correct size wire and spacing re- 
sults in 300 ohms characteristic 
impedance 


. PERFECT IMPEDANCE MATCH 


This means maximum signal trans- 


fer from the antenna to set 


.1/12 THE RADIATION LOSS 


4 the spacing means '/\7 the ra 
diation loss of 450 ohm open wire 


lines 


. EXTREMELY LOW LOSS 


Air dielectric plus clear poly- 
styrene spacers results in the 
lowest possible loss of signal 


. LESS NOISE PICKUP 


Perfect impedance match elimi- 
nates standing waves—this plus 
close spacing results in the lowest 
possible noise pickup 


. EASILY INSTALLED 


Uses conventional stand-offs—no 
special hardware needed. Enters 
home through '/," hole 


. EXTREMELY LONG LIFE 


No. 18 copperweld conductors, 
polystyrene spaces combined with 
very low wind resistance means 
virtually indefinite life 


. HIGH MECHANICAL 
STRENGTH 


s Copperweld construction § plus 
light weight and low wind resis 
tance make 200° unsupported 
spans possible 


. EASY TO USE SPOOLS 


Packaged on 100, 150, 200, 250° 
convenient, easy to use spools 


All the above features mean: BETTER RECEP 
rTION—LONG LIFE—EASE OF INSTALLA 
TION PLUS LOW COST when you use LL-300 
OPEN WIRE. Order through your Jobbers or write 


for free circular. 


R. J. BUCHAN CO. BRICELYN |, MINN, 


‘know how’ governing the proper 
operations and maintenance of these 
receivers, and also recognize the fact 
that labor time will be high on those 
brands not serviced daily by the tech- 
nicians.” 

Mr. Creato placed particular em- 
phasis on customer relations. He 
stressed that good “customer rela- 
tions” begin at the time a service call 
is received at the office and must be 
carried through by the actions and 
attitude of the technician who han- 
dies the call 

In concluding he said, “this busi- 
ness of television servicing will grow 
even bigger in the years to come 
Those people who give good service 
and operate on a sound business basis 
will be a part of that growth. Those 
people who give poor service or oper- 
ate inefficiently will fail. We must set 
high goals and we must meet them 
We must price for profits. We must 
make fair and reasonable charges. We 
must not over-charge but we must 
never dabble in cut-rate service. Each 
of us must conduct our service busi- 
ness so people will say: 

‘That is a dependable service organ- 
ization. Their service will cost some 
money but it is worth it.’”’ Rly 


HAMBOREE 


HE Egyptian Radio Club, Inc. of 

Granite City, inois, is sponsoring its 
annual “Hamboree” on the Fourth of 
July. 

The picnic and auction will run from 
9 a.m. to 9 p.m. with refreshments con- 
tinuously available. 

To locate the pienic grounds hams 
should follow signs to the club located 
near the Illinois approach to the “Chain 
of Rocks” bridge on Route 66 north of 
Granite City, Hlinois. 

Additional details on this event are 
available from the Club secretary W. F. 
Guenneurg, Box 1300, R.R. 1, 700 5S. 
Chouteau Slough Road, Granite City, H- 
linois. The club station is W9AIU. —30 


HONORS FOR TWO 
ACK PERLMUTH and Sam Bialek of 


Clarostat were honored by the com- 
pany at a cocktail party and banquet 
held during the Radio Parts Show in 
Chicago. 

Both men received 25-year pins, gold 
watches, and scrolls as tokens of appre- 
ciation for their services to the firm. —3} 
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ble-shoot radios ollins Audio Products Co., Inc 
training for | Columbia Electronic Sales 
+» you will receive a basic edu Commissioned Electronics Co 
cation in Radio exactly like the kind you would ex Communication Equipment Co 


pect to receive in a Radio Course costing several hun - 
dred dollars, Concord Radio 


Cook Labs, Inc 
: Radiart Corporation 
THE KIT FOR EVERYONE Coyne Electrical School Radio City Products, Inc 
it is not necessary that you have even the Slightest DeCray & Associates, Frank W Radio Corporation of America 
background in carne or radio. The “Edu-Kit’’ is used DeForest’s Training, Inc 5 Radio Craftsmen, tnc 
by young and old; radio schools and clubs; by the Du K a Rad E . Compan 
Veterans Adminteiral jon for Vocational Guidance and “ ane Corporation Redie T Sesieion * arg 4 t 
Training No instructor is required Instructions are i ; adio-television training Association 
omplete, simple and clear. You cannot make a mistake poner 3 eS Rad-Tel Tube Co 
s 
c Raytheon Mfg. Compan 
PROGRESSIVE TEACHING METHOD Electronic Measurements Corp engl ei 
Hn Kit’’ uses the principle of ‘‘Learn by Do- ee Specialty Supply Co Relay Sales 
herefore you will build radios, perform jobs, ectro oice » . 
conduct experiments to illustrate the principles Erie Resistor Corporation Rider Publisher, Inc Soha F 
which you learn You begin by learning the function Rinehart Books, Inc. 
and theory of each of the radio parts hen you build 
a simple radio. Gradually. in a progressive manner, you 
will find yourself constructing more advanced multi-tube 


Peak Electronics Co 


Quietrole Company 


RCA Institutes, Inc. 
R. W. Electronics 


Fairchild Recording Equipment 

Fair Radio Sales , Sams & Company, Howard W 
radio sets, and doing work like a professional Radio iy sn ny & Radio Sarkes Tarzian, Inc 

Technician. The “Edu-Kit" instruction Books are ex- | . poration ‘ - Schott Company, Walter L 
ceedingly clear in its explanations, photographs and | Fisher Radio Shure Brothers 

diagrams, Franklin Technical Institute South River Metal Products Co., Inc 


os . ~ G H Wood Products Sprayberry Academy of Radio 
The Progressive Radio ‘'EDU-KIT"’ Is Complete G ° Pr ae ata Stan Burn Radio & Electronics 
You will receive every part necessary to build fifteen > Stephan Sales Corp 

different radio sets. Our kits contain tubes tube sock- General Electric Company Steve-E! Electronics Cor 

ets, chassis, variable condensers, electrolytic condensers, | Coodheart, R v onic orp 

mica condensers, paper condensers, resistors, tine cords, Greenlee Tool Co Stevens Walden, Inc 

selenium rectifiers, tie strips, coils, hardware, tubing, Greenwich Sales Company Sun Parts Distributors, Ltd 

hook-up wire, solder, etc. Tools are included, as well as : Sylvania Electric Products, Inc 

an Electrical and Radio Tester. Complete, easy-to-follow Hallicraftors 

instructions are provided in addition, the ‘‘Edu-Kit'’ P . 

now contains lessons for servicing with the Progressive a a Company « TAB 

Signal Tracer, F.C.C. instructions, quizzes. The ‘‘Edu- ea ompany s 

Kit" is a complete radio course, down to the smaliest Henshaw Radio Supply 

detail Hughes Research & Development 


Laboratories 
TROUBLE-SHOOTING LESSONS 
Trowble-shooting and servicing are inctuded You ; 
be taught to recognize and repair troubles. You Indiana Technical College 
bulld and learn to operate a professional Signal instructograph Company United States Wire & Cable Corporation 


You receive an Electrical and Radio Tester, international Resistance Co University Loudspeakers, Inc 
to use it for radio repairs While you are 
3 F D Mfg. Co 


learning in this practical way, you will be able to do 1S H Sales Co V-M Corporation 


many a repair job for your neighbors and friends. and 
charge fees which will far exceed the cost of the ‘‘Edu- Jensen Industries, inc Valparaiso Technical Institute 
Jones & Laughlin Steel Corporation 


Kit.” Our Consultation Service will help you with any 
technical problems which you may have 

K. W. Sales Company 
Lake Company 


FREE EXTRAS IN 1953 
® Electrical and Radio Tester © Electric Solder- 
ing Iron © Book on Television © Radio Trouble- ——— a Inc 
Shooting Guide © Membership in Radio-Television Leeds Radio Co . 
lub © Consultation Service © Quizzes © Training Leotone Radio Corp 
for F.C.C. License 


awKre wr wr nr nn n—rnrnsnr nrc sane ee 
| Send me the “Edu-Kit" with Money-back Guar | 
| antee—include All FREE extras. 
[) Check or M.O. enclosed—-postage prepaid 
{} C.0.D. (U. S. Only)—I will pay postage 
} Send further information 
rg orders onty: send intern't't 
b. Edu- 


ank Postage Prepaid 
* fer 210-250 a ac OC $22.45 


Television Communications Institute 
Terado Company 

Transvision, Inc 

Trio Manufacturing Co 

Tri-State College 


illinois Research Laboratories 


Waldom Electronics, tne 

Western Electronics Co 

Western Television Institute 
Westinghouse Electric Corporation 
Wholesale Radio Parts Co.. Inc 
Windsor Electronic Tube Co 
World Radio Laboratories 


wr kT Y ‘ 
Ww i. TRONIC ACC -ESSORY | 
ind Service Organization Available What Have You to Offer in Facsimile | 
e Industrial Television @ Telephone @ Radio | 

We Have a Special, Immediate Need of Facsimile Equipment for Intra- | 

ME id Plant | | 
| 

| 

| 
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DRESS Selective Radio Signal Transmitter and Selective Radio Signal Receivers 


Receiver Weight Should Be 5-10 Ounces 
RADIO ENGINEERING rg wort 


Inquirer Building, Philadelphia 3 aT ), Pennsylvania 
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PROGRESSIVE ELECTRONICS CO. 


497 Union | Ave.. Dept. RN-20, Brooklyn 11, . Y. 
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Rate 50c per word. Minimum 10 words 
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“Integrity is Our 


All Tubes Individually Boxed! Check this list for 
Rigidly-Tested, Full One-Year Guaranteed Tubes 


TUBE CO. 


Chief Asset’’ 


Phone: Essex 5-2947 


TERMS A 25° deposit must accompany al 
ders—balance COD All shipments F.O8 

Irvington warehouse Order jer $10—$1.00 

Handling Charge. Subject to prior sale 


Don't Delay Order Today! 


115 COIT STREET 


Dept. RN-7 


IRVINGTON 11, N. J. 


RECORDING TAPE (pcastic Base) 
40% OFF 


WASHINGTON, D. C . WHERE ELSE WOULD THERE 


MAGNETIC 
SE MORE RED A TAPE? 


tapes are 


rill re ‘ 


COMMISSIONED ELECTRONICS CO. 


2503 Champlain Street, N.W., Washington, 9, D.C 


vewD YNATRACER™ 


Designed To 
DOUBLE YOUR PROFITS 
CHECK SETS IN THE HOME 
Mokes TV servicing easier, 
faster and more accurate at 

Low cost. 

Trace signals and voltages— 
Locate Roleaties components 
instantly 

REQUIRES NO 
ADDITIONAL EQUIPMENT 

“DYNATRACER" is a portable self- 
powered quality instrument that is 
used under actual operating condi 
tions. “DYNATRACER" is designed 
to trace signals through any video 
sound, sync, AFC. vertical or hori 


zontal sweep circuit and instantly 4.95 


isolate trouble to a stage or com- ppp oR COD 
yt ° PLUS POSTAGE 
ADDED FEATURE:— with cuances 
With a flick of the switch, the 
DYNATRACER”™ will also trace voltages and in- 
sMantly tocate open, shorted or intermittent cendens 
ers, resistors, coils, speakers, transformers, ete 
Complete instructions and Trouble-Sheoting Methods 
Enclosed Satisfaction guaranteed 

Century instruments are quality engineered for ac- 
curate and efficient servicing 


CENTURY ELECTRONICS CO. 


8509-21st Ave., Dept. 202, Brooklyn 14, N. Y. 
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REMOTE CONTROL 


field phone 
ransceiver 
fant point 
2 wire operation, 
Television Antenna 
Or . . 
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fomete contrat tranemitter or intercom 
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PILOT LIGHT SocK 
Jewel High Polish 
+ Ker 


lips 39¢ 
100 for $25 
Operates up to 24 Volts 


AG 
"lease specify current (amps) desired 
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plies to 
Current 


Rectifiers Power sup- 
Immediate 
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AUDIO AMPLIFIER 
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ial ized! pret fo } p - Tubes 
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TV CONICAL ANTENNA Au Cannes Sturdy 
Vretab elements & 100 f 

iwinex Cross Bar & Hidware 

DEL-STACK CONICAL ARR ’ 
Crossbars & 


x 
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Sturdy 

mounts 
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antenna to 2 TV Receivers 


S FOOT Mast Sections It 
Interlocking type eee abe: 
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KITS AND COMPONENTS 
ROTARY SWITCHES 5 for $1.00 
c AMICON CNOSRS i2 for 1.00 

for 

5S for 

Srra cre 3 Integrator 
wk 3 Res-3 CNDSK ¥ for $3 
ise CERAMIC 2X.004MFD 6 


for 
Silver & Mica Crdsrs. 20 as 
Controls, Pop Values °s 
Resistors, t> & IW 
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tron Siug&Screw 50 for 
Knobs, Asstd.w Insert.12 for 
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POWER TRANSPORMERS 
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Isolation winding 
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SHARP CUTOFF HiQ 
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CASED & SHIt 
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79c; 2 for $1.49; 10 for 
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80m a H'Sid V 
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1250 cys e 
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ellent 
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866A KIT AND 


Diode Probe Tube 


Unexcelied for sees VHF testin Rees 
velo 


cm) rye & Gone New. 
20 0-135 n $1 
TYPE 116U «1 ; 


N 
SPECIAL 


STORAGE BATTERIES 
36 Volt WILLARD Mini-BRAND 
5 oz. DSGN 98c; 4/$3.00 
(4) 36V Batt acid 3.35 
ms 20AH Battery 
Volt Vibrator 
yd wivib & acid 
6AH Willd NTO 

Battery 


cope 
NEW 


with 

2.98 
3.89 
BB2141 


WE SHIP ACD IN BOTTLES RF’ | EXP onuy 
MICA CONDENSERS 
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00005 


25¢ 


Lots of 10 As shown 
SMALLER QTY. 49c; 3 for $1.25 
MFO GOOVOC KN Can Type Por . 
celain Ins., w/Adjust Mte Cla v1 for $1.56 
METER SPECIALS 


Low Prices 
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Meter 
10 for 12.50 
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25-12 


2 tor 


11 


RING IRONS & SUNS 


O Watt 


P Tip 
ae 
$1 
i 
2 
'oTip 1271 75 3.1 
INDUSTRIAL CONST. USE IRONS 
to American Beauty As Shown 
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Simitar 
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Model 
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89c 
thru. Stove Tenminacs. 
600VI> 
20 3 for 
$1.05; & for 


pc 
WRITE ton CONDENSER Listine ~ 


Money Back Guarantes« 
(Cost of Mdse. Only) $5 
Min. Order F.0.8. N.Y.C 
Add Shpg. Charges & 25°%o 
Dep. Tubes Gtd. via R-Exp 
only. Prices subject to 
Change Without Notice. 
Rector 2-6245 
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Presenting Jedera/§ TV-1185 
... ‘PIPELINE’ of the air! 


300-OHM 


ALL-CHANNEL 
FOR THE FINEST 


VHF-UHF 
TV 


OUTSTANDING FEATURES 
with the all-weather “‘silver’’ pigmentation that lets you OF FEDERAL © 


INSTALL iT _— FORGET iT! TV-1185 


Exceptionally low loss 

FEDERAL’S TV-1185~— newest sensa- TV-1185 keeps the energy field inside Holds impedance values 
tion of the top-quality twin-leads —1s_ the weather-proof “silver” polyethylene Copperweld conductors 
virtually a “pipeline” for better-than- sheath... providing low los more 7/#28 
ever TV reception VHF or UHF! constant impedance a better TV pi Leads in Weatherometer 

Insulated with the revolutionary Fed- ture regardless of area or length of lead! tests 
eral-developed “silver” polyethylene, There’s nothing finer for VHF or Flexible in low 
TV-1185 is amazingly tough and effi UHF than Federal’s “pipeline” twin temperatures 
cient. It repels sunlight...fights heat... lead because nothing but the finest Minimizes deterioration 
resists moisture and salt spray and other has gone into its design and production! due to sunlight. 


destructive deposits. Dirt and dust tum For complete details see your Federal Top performer in any area 


Attenuation- db/100 ft. 
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A é 100 1.25 
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SO EASY TO INSTALL: 
Ey 


Velephone and Radio Corporation ot EE 
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tight-seal, heat end of tubs 
- 

t 


ble off its fine, smooth, tubular surface! distributor or write to Dept. D-559 


itch or other flame and cri 


SELENIUM-INTELIN DIVISION, 100 KINGSLAND ROAD, CLIFTON, NEW JERSEY : “ager Saal 
ether with pliers ealing 


Feder Electric Manufacturing Company, Ltd., Montreal, P.Q ures quality performance une 


Internationa andard Electric Corp., 67 Broad St., N. Y all atmospheric 
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«BIGGER SHARE 


of the NEW UHF market 
with the Mallory LHF Converter 


The new UHF market is a big one... and the 
Mallory LHF Converter is ready to help you 
make the most of it. Thousands of sets will 
Y.. , need converting when LHF television goes on 


the air in your area...and the Mallory Con- 


verter can be your fastest moving item. 


® The Mallory Converter adds all existing 
UHF channels to anv TV set... with- 
out sacrificing reception of existing 


VHF channels. 


‘} 
—seegess: 


Mallory precision quality insures high 


quality picture definition...easy tuning. 


Your customers have nothing more 
to buy, no further adjustments to 
make ...even if they move to another 


broadeast area. 


b Ack YOUR MALLORY DISTRIBUTOR 


for complete details of the Mallory Con- 
verter. It has been a “best seller” in areas 
where UHF is already on the air. It can be 


Installation is fast and EASY your answer to a bigger share in the new 
All you need to do is connect the I HF market. 

antenna lead and power lines from 

the Converter to the set. It can be 

done in your customers’ homes in a 

matter of minutes. 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 


